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tlAa-lglSCOTTf 


Th \i year lytK marks the tenth a:i- 
niversary »t the Hall-Scntt .\Intcir far 
fompany as builders of Airplane Kn- 
gines. 

Ten years ago — in 1908 — the lirst 
llall-Soitt Aviation P«t\vcr Plant was 
designed by 1 C. J. Hall and constructed, 
following his experience in building 
motors tor his racing car “fomet”. 
This type A- 1 tour cylinder 40 h. p. 
motor was a succes.<;, and the entire out- 
put, while small, was sold to c.vhihition 
riyers. 

During this early period, the build- 
ingot aeronautical motors was a money - 


losing, heart-breaking undertaking. 
But the men behind this company knew 
that the day was coming when airplanes 
wimld be built by the tens of thousands, 
and they willingly made their invest- 
ment ot time and money in devehiping 
and perfecting their .Airplane Engines. 

By 1912 the Berkeley plant had de- 
veloped what was then considered enor- 
mous production — rifty motors a year. 
Van M. Cirirtith writing in the I.os 
Anj^eks Times ol the Third Interna- 
tional .Aviation Meet, said: 

"Of the nineteen machines used in this 
meet, eight ivere equipped ivirh Hall-Scot f 
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motors, and of the iiventv aviators icho 
Jlev;, nearly half used motors of this mate. 

. . . The Hall-Scott motor has made a 
great name for itself and ranks today as 
the most popular Aeronautical motor in all 
America."' 

“War has been the making <tf avia- 
tion," said Ciencral William Brancker 
of the British' Royal .Air Force. While 
notresptinsiblc for the “making” of the 
llall-Scott Engine, the war has made 
necessary many changes, perfections 
and increased production. 

Shortly after the outbreak of the war 
in 1914, an order for '^oo n'pc A-5 


I 25 h. p. six cylinder engines was ac- 
cepted from the Russian Impterial Cjov- 
ernment. This order was produced 
under the most rigid government in- 
spection and was completed thirty days 
ahead of schedule. 

In Fehruar}- of 191 8, the I lall-Scott 
plant was working to lull capacity and 
had, at that time, an output of fifteen 
motors every twenty-four hours. 

The following pages tell of two of 
numerous types of Ilall-Scott Airplane 
ICngines and of the official statement of 
the War Department relative to the 
successful I.iberty Engine. 
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Hall-Scott Motor Car Company 

(.icneral Officts 

Ckocker lirii.Diso, San P'rancisco, C alitnrnia 


JlCM/e irnlrr. Of,r 

Mutual Home Bldg. 
Davton, Ohio 


Berkeley, California 


ThK L>6. the latest dm rlri|imrn1 t»f the Hall-Scott Motor 
Car Companv, n (tktored above. This motor has been de- 

a|>|>rcciati. *n that- 
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CONTRACTORS TO 
The United States Army and Navy 
The British Admiralty 


THE BURGESS COMPANY 

MARBLEHEAD, MASS. 


Sole Licensees for the United States for the Dunne Patents 
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WHEN THE CLORIOVS DAWN OF VICTORY COMES AND THE TRVE 
STORY OF THE WAR CAN BE TOED, IT WIFE BE FOVND THAT CVRTISS 
AEROPLANES AND CVRTISS AAEN HAVE "DONE THEUL BIT!’ 
CVRTISS AEROPLANE AND MOTOR CORPORATION, BVFEALO.V.5.A. 
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Airplane Kngine em- 
bodying the experience 
gained through]nine years 
of progressive develop- 
ment stands unchallenged; 
the foremost American 
Engine. 


To build a weapon of the skies, 
in>'incible as Jove’s great Thun- 
derbolt of old — that is the work 
to which our all is dedicated. 




NEW JERSEY 

A HEAL FIGHTIJWG IJV7>\/SrHy 
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Originators and manufacturers 

of the “Kyle Smith” Light, 
Popular Price Tractor 
Biplane 


Eight years experience in Aeronautics — New, modern, 
thoroughly equipped plant with efficient working 
organization. 

Let us estimate on your needs, whether wood-working 
or welding. 

If you need the product we can supply it. 


KYLE SMITH AIRCRAFT CO. 

HUNTINGTON, W. VA. 
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A GREAT AMERICAN 
INDUSTRY 

E ven before the war the Wright- 
Martin plant at New Brunswick, 
represented a great industry in lull 
development. 

Added impetus, however, has been 
given by the important war work the 
Company is now executing, with special 
emphasis upon the famous Hispano-Suiza 
engine. 

As a result, the Company now ade* 
quately represents what will be, during 
the years to come, one of the nation’s fore- 
most industries. 

Wright-Martin is building not only for 
the great work of the present, but for the 
greater work of the future. 

Ownership of basic aeroplane 
patents and the identification with 
the company of leading industrial 
executives assure Wright-Martin’s 
permanent place in aeronautics. 



Lynite — What it is 

Aluminum is aluminum. 

Liynite is L^ynite. 

Aluminum is no more L.ynite than carbon-steel is alloy -steel. 

Aluminum is merely the beginning of I^ynite, the basic raw 
material from which are produced the many alloys of varying 
properties but of uniform excellence that make up the extensive 
Lyynit« group. 

With ordinary foundry facilities and a reasonable amount of 
skill, any one can produce aluminum castings. 

No other foundry in the United States can produce Lynite. 

Lynite is not only more than aluminum — it is more than an 
alloy. 

Many airplane and aviation engine builders have found out 
by actual experience how superior Lynite is to ordinary alumi- 
num — how much more uniform and close-grained the texture of 
the metal, how much greater the tensile strength. 
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Lynite — What it isn't 

And they have found out, too, that Lynite castings meet the 
most exacting requirements as to dimensions and pass the most 
critical inspections. 

This would not be possible, of course, if it were not for the 
scientific methods used in producing Lynite. From formula to 
finished casting, the making of Lynite is under rigid technical 
control. This control extends to every important operation, 
whether it be the mixing sand for cores or pouring the molten 
metal. 

The application of advanced practice has enabled Lynite to 
be made with a strength practically equal to that of cast-iron, 
though it weighs but one-third as much. 

Today approximately 60 different airplane engine parts are 
made of it. These include cylinder-castings and pistons. 


THE ALUMINUM CASTINGS COMPANY 

LYNITE and LYNVX Pradueta 









-England, France and Italy build tlufreat air fleets on these four machines 


World’s Oldest and Largest Manufacturers of W 

Specislizins In «qulpm 

37S West Front Street 


r^ldng Machinery - The “LIGHTNING” 

* iitfTCture of all wood part* for aircraft 

Cincinnati, Ohio, U. S. A. 


Our wide experience in equipping factories for prodad 


wood parts for aircraft is at your service — write today 


for Bulletin Z-27, “Special Airpli ftchines,” describing these special types 


models, etc., together with the benefit of his 
personal knowledge and experience to get the 
work underway here. 

- - financed entirely by and at heavy cost to our- 
selves. these first lots of these machines were 
soon put through our works —and into actual 
production — our engineers have worked out 
some improvements to conform to .American 
manufacturing methods — and the perfected 
machines are now used bv the U. S. Army and 
Navy, Dayton- Wright, Curtiss. Standard, and 
other prominent manufacturers in this countiy. 
— as several hundred of these machines have 
already made good abroad, a large number al- 
ready making good here at home, and prompt 
shipments now being available on all four 
types — why delay production of our much 
needed planes and propellers by wasting time 
with e.xperiments and make-shifts that are the 
product only of inexperience. 

— read what these machines will do — and for 
the sake of our boys “Over There,” act quickly. 


No. 444 — Aulomalic Propeller Shaper 
Makes two, three or four blade propellers up 
to 14 ft. dia. Every blade perfect, no tearing 
out or wastage, and when tested with bevel 
protractor shows accurate to pattern to '/is of 
a degree — reduces floor space and equipment 
for hand finishing 80%- -requires less than 
two hours of unskilled labor (women may be 
used) to finish a propeller made on a “4^” 
—eliminates expensive gaugins tables, stands, and 
gauges — makes more propellers per employee, that 
pass inspection than any so claimed faster machines — 
no highly skilled operator required — nothing to break, 
wear, or get out of order — uses a simple inexpensive 
n ood pattern, quickly and easily made — used by U. S. 
Army and Navy — Dayton-Wright. Standard Aircraft 
—Southern .Aircrafts — Hallet & Davis — Hardman- 
i’eck — Holbrook — Lincoln, etc- 

No. 445 — Propeller Vise Slniul 
Propellers can be swung to any position most 
convenient for operator in finishing work, and 
are held rigidly — a great time and labor saver 
in the finishing room — used by U. S. .\rmy 
and Navy, etc. 


No. 446 — Propeller Borer 


Bores hub holes absolutely dead accurate — the 
boring bar seating in a taper phosphor bronze 
bearing in the base — also provided with a spe- 
cial head for facing off the hub — spindles ball 
bearing and positively do not drip oil on the 
work — cuts from above, so you can see what 
you are doing. Used by U. S. Navy, Curtiss, 
etc. 


No. 447 — Autotualir Strut Funning and 
Fiuisliia^ Machine 

Makes a perfect stream line strut, cutting to 
shape and sand-belting to finish in one opera- 
tion — makes any size or style of strut up to 8' 
long by 8" through — sharp, clean cut trail- 
ing edges — no tearing or breaking out — 
variable friction feed — absolutely no vibration 
or springing — 
does away with 
hand shaping 
entirely. Used 
by U. S. .Armv 
and Navy. 


— why then continue to lose time « ith 
experiments and make-shifts when you 
can have the benefit of over three years’ 
experience in quantity production of 
every type of aircraft — start where others 
left off — not where they had to begin in 


—when in April, 1917, our country en- 
tered the war, we immediately cabled for 
the latest ideas that had been developed 
abroad in machinery for making wood 
parts for Aircraft. 


— with the consent of the British Royal 
Air Board, one of Britain’s foremost au- 
thorities on this 
work braved the 
dangers of the 
submarines to 
bring to us com- 
plete drawings. 
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^hilhrin %dplex ^€mble' 
Ignition Jor 9leroplanes 



For further information write 

PHILIPS-BRINTON COMPANY, 525 So. Broad St., Kennett Square, Pa. 

PHILBRIN 

DUPLEX IGNITION 


-with a second system to 
spur the motor to super -service. 
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Don’t Add to Flying Risks with 
Unsafe Bearings 


BKF*SA1jI. bearing CD. 
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WALKER M. LEVETT COMPANY I 

415-421 EAST 23’5£ ST. NEW YORK CITY. N.Y 5 



;?&¥• 


Our Three Bi& Plants are Now ir 
Full Production 

ON 

Trailing and Leading Edges — Struts and Braces 
(stream line and oval) — Bent Tubing and Metal 
Fuselage Parts — All Steel Rudders — Elevators — 

Fins and Stabilizers — Special Metal Designs 

KAWNEER MANUFACTURING COMPANY 

BERKELEY, CAL. NILES, MICH. GUELPH, ONT. 



AIR SERVICE JOURNAL 



Reflecting the Ideal 
Behind Harrison Radiators 


T he new Harrison plant is now at your service 
— building end machinery complete, down to 
the very last bolt. 

In describing this new plant of ours to you, we 
mi^t dwell on the two hundred thousand feet of 
floor space. We mi^t elaborate on the machin- 
ery. much of it ori^nal with ourselves, all the 
most modem. We mi&ht explain the increased 
capacity of two thousand radiators a day. All 
this however would tell only the lesser part of the 
Harrison story. 

To understand the real spirit that built the new 
Harrison plant you must understand the Harrison 
idea of co-operation. This includes quality and 
deliveries, of course; but also, and equally as im- 
portant. it includes the human element — the desire 
and ability to work side by side with you in study- 
ing your individual radiator problems and helping 
you to solve them. 

Incidentally, it is no small satisfaction to us that 
althou^ this new plant was planned lonh before 
war even threaten^, its realization comes when 
these improved facilities can play their part in 
helping America emerge victorious from the perils 
that threaten her freedom and institutions. 


HARRISON ” 
RADIATOR 
CORPORATION 
LOCKPORT, 
N-Y.,U.S.A. A 


RADIATORS 

FOR 

AIRPLANES 
AUTOMOBILES 
TRUCKS AND 
TRACTORS 


HARRISOM 


RADIA.TORS FOR 

AIRPLANES, AUTOMOBILES, TRUCKS AND TRACTORS 



You varnish a tabic to im- 
prove its looks. 

You varnish an .\irplane to 
make it work. 

Air-Plane Rexpar protects 
fabric in the aerofoils. 
Air-Plane Rexpar seals glued-joints air tight, per- 
manently. 

Air-Plane Rexpar makes an elastic skin on metal or 
wood. 


Air-Plane Rexpar dries hard and resists air. water, 
gas, snow, sleet, wind, light, mist and fog. 

.■\ir-Plaiie Rexpar is as good at five miles high as it is at sea level. 
Air-Plane Rexpar has splendid brushing, flowing and drying qualities. 
Air-Plane Rexpar stands all the tests of the United States Signal Corps 
and therefore stands every test. 

Air-Plane Rexpar was ordered by the United States Government in the 
largest order ever placed at one time for any varnish. 

Air-Plane Rexpar is priced lower than some other varnishes that cannot 
stand the Rexpar tests. 

,Air-P!ane Rexpar is a remarkable varnish because it was developed 
through years of very practical experience in making very practical 
varnishes on a large scale. 

The Sherwin-Wiliiams Company- 
War Sales Offices, 601 Canal Road, Cleveland, Ohio 

Sherwin-Williams 

Products 
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BAKELITE 



Heat “Freezes” It 


‘'TT'O say that ‘ Bakelitc freezes ’ when subjected to heat is merely a 
homely way of describing that property singular to Bakelite which 
the chemist sums up in the one word — exothermic. 

In plain language, heat applied to Bakelite granular powders or 
plastic sheets first fuses and then solidifies them. The resultant sub- 
stance is smooth, hard, homogeneous, non-hygroscopic and will not 
bloom, crack or otherwise deteriorate with age. 

The further application of heat will not affect Bakelite, because the 
finished product withstands temperatures up to the point of carboniza- 
tion without melting or even appreciable softening. This heat resis- 
tant property is extremely valuable — for instance, wire leads can be 
readily and safely soldered to metal inserts moulded into Bakelite 
articles. 

Bakelite is mechanically and dielectrically strong and chemically 
inert. It is unaffected by water, steam, oils, solvents and most 
chemicals.” 


The GENERAL BAKELITE COMPANY, 2 Rector Street, New York, welcomes in- 
quiries from manufacturers and maintains a research laboratory for the working 
out of new applications, including those pertaining to flying machines. 
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end for . _ 
Bulletin 


N a period such as this, when 
the whole nation is confronted 
by serious problems, no indi- 
vidual effort is too small 
which can serve the nation’s 
interest. 


Industrial problems are particularly complex. 
The demand for production on an unprece- 
dented scale is hampered by a dozen opposing 
factors. 

The Bulletin pictured here is printed in the effort 
to show each factory manager how an expensive 
practice has arisen in heat-treating departments 
which can now be corrected. To remedy the 
practice will result in decreasing the expenses 
of the individual concern, while at the same 
time increasing the nation’s output. In other 
words, it is equally important from the motives 
of profit or patriotism. 


The Strong, Carlisle & Hammond Co. 
Frankfort Avenue, - - Cleveland, Ohio 

Nov Von PbllBdelpbl* PltUburgb 
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SIMPLEX 

ELECTRICALLY HEATED 
AVIATOR’S CLOTHING 

Doubles the Animal 
warmth of the body 
and distributes the 
surplus just where it 
is needed around the 
face and on the hands 
and feet. 


The heaters are so 
flexiblethat theirloca- 
tion is difficult to 
detect except by the 
heat they produce. 

SIMPLEX ELECTRIC HEATING CO. 

85 SIDNEY STREET, CAMBRIDGE, MASSACHUSETTS, U.S.A. 

MANUFACTURERS OF EVERYTHING INVOLVING ELECTRIC HEAT 
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THE GARDNER - MOFFAT COMPANY. Inc.. PubUshtrt 
120 WEST 32D STREET. NEW YORK 


EFFICIENT AERIAL NAVIGATION 
DEPENDS UPON 


Aeronautic Instruments 
Accuracy and Precision 


SPEKRY- GYROSCOPE - COMB^NY 
MANHATTAN - BRJDGE- PLAZA 
BROOKLYN *NEW-YOIMC 
U-S-A 

LONDON PARIS 

15 VIccorte St.. N. W.. 1 ut Rue de Pnmnce 
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The S. A. E. Aeronautical Convention 
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Exhaust Headers and Mufflers for Airplane Engines’ 


on s libpml radius into the maiiifoU, 
rvplnceil by a smooth steel tube, wUtl 
models, depending ujmn the 



Tja. a 

old engines and was used until recently on the Curtiss 90-hp. 
JN-4 type engine. In that type no effort was mmle to carr\- 
away lhe gases or to muffle the noise, Fig. 2 shows the "stub 
tut»e * method, used on some Hall-Sootl installations and rec- 
omniended by the Fiall-Soott Company for its engines. In 
this system eaeh eylinder is furnished with an individual e*- 
hanst pipe several inches long, whieh points straight out from 
the engine and is euf off on the outer end at au angle of about 
45 deg. to prevent the idr from causing a back pressure when 
the airplane is moving. While this arrangement assists the 
cooling of the engine, it gives the maximuoi of noise and would 
appear therefore uoi entirely salisfaetory for cither militarj’ 
or B|>orting tnaebines. 


The muflJer is simple and most ingeniously designed; the ex- 
haust tube is slotted and the metal bent outw'anl to form tes 
parallel llanges separalcsl by spaeerv. The author at the 
— ,....1 jjQ opportunity to examine the earlier of ihra 




mufllers as 'iiislulletl on 11-4 nincliines, but the l'ollr*wiD| 
dcseripliuii was repurtol to liini by tlic tiehl <lepnr 1 niciit sf 
the I^W.F. Company. The slot whs al>out 5 to 0 ft. loug and 
iilMHit Is in. wide, starling near the engine ’ • • -v 

to Ilic end ot th(‘ tul>e, which tnpertnl f 
the engine to a compnralivclx simill 
nlmospherc, at the rear. 

“ " Curtiss engineers staled that no mnlciinl lent 









sr 
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two such mufllers, basetl on 
. Ilispano-Snira). 

Tile exhaust pipe ullos-s 0.0883ti sq. in. cross-section per 
b.bp. mill has considerable capacity iliie to its length. This 
capacity, by allowing expuii.sioii of gases, should assist Ibe 
action of the muflicc cuiisidcnibJy, Tbe abox'C figures 
messuniuients. 

Fig. 10 shows the maiiil'old 
□sed on later Merccdi-s cn- 
guies. .So detailed 


Ftti. 12 

design headers I'liltilUng one, hut not both eondiliuns. The 
i-ouibining of Imth calls for n careful study and proportioning 
of even the smallest features of the device. 

Uesearch work of the manufacturers of blowers and air- 
moving machiuery is of considerable help in this work. F. L. 
Itusey cemdueted a series of e.xperixnents * Co determine the 
effeets of bends in air duets. The curves pnhli^ed by him. 
isimbiiied here in Fig. 14, show that, when the radii are small, 
bends in square pipe offer more remsiance than bends of the 
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box i^tiunB made of small pieees lamiuatad tog:eEher. 

Tbe whole deaig^f while wooderfully trim aod, made, one 
miglit say, from “ e^car boxes and broom-stielcB,” was as 
□early a ])roductioa job as bad yet beeo devised in wood. 
With this place Germany bad be$ran in Che air and has kept 
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genoity may even turn to eventual advantage. These disad- 
vantages may be listed as followa: 

(1) latck of airplane Duinufarturing experienee. 

(2) Distance from center of operation. 

(3) Lwck of knowlc<lge of production methods necessary 
for forcagn demgns. 

(4) l^ck of shipping space. 

(6) Lack of eqaipment and organisation for testing and 

1 6 ) Lack of definite knowledge of stratfwc requirements 
thing Che Krunl. 



Taking the known principles of aerudynamics and perform- 
anee of planes we now have and developing productioo-coQ. 
structioDS — parts that can be produced iu thousands a day, 
lied up into bundles and shipped abroad for assembly over 
there — thus wc can solve, not only our immediate troubles, but 
lay a foundation for future perfection. 

In developing these types of construction — which of nee- 
rssity |>robably will be of metal on account of intercbsiige- 
ability — we can at once use that type of American tabor found 
in our automobile plants in prodneing planes, and thus uver- 
conie another present disadvantage. 

For 20,0rin airplanes. 2,400,000 ribs will be requireii. If 
of the usual wood construrlion, this means that nearly a liun- 
ilred million piece's must be formed, gliieii, nulled and screwed 
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together, to say nolluiig of the inspection and other ibutine 
work n ece ssary. 

This item alone visualizes what I mean by developing quan- 
tity eonstrnetioD. for if we could develop a metal rib stamped 
out in hundreds an hour to conform to the same aerodynamics 
and weight requirements as docs the wood rib, we would im- 
mediately eliminote the ueccssity for thousands of workmen 
of the “violin-maker*’ type who might be put to tbe eoa- 





Tile inure items of ajrfvlnne coustnictiun that w*c can cliaiige 
from tile present hand-made " violin ” type of workmamibip 
to designs Chat are tit foe quantity-output metiiods, as we kuow 
tliem, the sooner will w*e comjileTe the jirognim wliich W'C ntiw 

It is more than probable that we can place a maximum 
performance tyjie of plane on the battle front more quicUy 
by taking a design and developing it in this production way 
tlian by continuously changing from type to t.vpe every few 
weeks, as has liecn dune abroad. 
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In attacking any prohleiu for action uiiil for real results 
three stc(is always arc neei-saarv-; 

Firat, one must know* tchnt to do. 

Second, he must finrl out by research and analysis hour to 
do it. 

Third, by organization and executive control, he must do it. 

So one of these three divisions can be left out and still 
get really efficient acliop. 

When the war started. America — owing to tbe patent situ- 
ation-had small knowledge of nireruft. aircraft design, or 
aircraft mnnufnciiire. The fimix operating were few and of 
small talent. To eiilcr the airidanc business at that time was 
merely lo invest in a law suit. 

Kurope having tieen at war for some time Imd developed 
lighting aircraft, regardless of hindrances, and had seen to a 
certain amount of strategic possibility. In the time avail- 
ahle. there was iu> ot»portunily for ns in .liiicrica to Icnm, 
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more than in a perfunctory maimer, just what it was we had 
to do. The nation and some of its patriots were confronted 
with the jiroblem of handling all three divisions of aetioo at 
oDce, being actually organized and domy the job at tbe same 
ume that tiiey were learning v/iat they /lad to do, aud fur- 
ther getting their first education as to kaw lo do it. 

With all this in view and the confession of a colossal ignor- 
ance, not of anybody but of everybody in America so for as 
aircraft vv'cre concerned, it is a great credit to those who 
Ihiidied the first stage of aircraft production for war that 
they could do so tremendous a job in so short a time. 

When cue remeiabers that within one year a mushroom or- 
^izatiuu was confronted with the task of spending judic- 
iously more money than was stienc on the Panama Canal in 
sight v'cars, one lias a vision of w'hat a real man's Job this was. 

Wlicn one adds to this, Ciie tremendous inefficiency forced 
apon tlic oiganization hy ))ust congressional acts, which bound 
cv-ery imiveiiienl with red tajic and suspicion, be sees the task 
three times as liard lo acconiiilish as thougti the work could 
have been dune under industrial methods of centralized trusteil 
sutborily. 

Thar lo date in the aircraft program we have accomplished 
slmost the im|)ossible does not by any means prove that our 
problem is solved. IVe have spent the lime to date kaniing 
what ainTjtft are and how they arc being built in Europe. 
We have had little if any. time to absorb the necessary les- 
sons relating to pro«luctiori and sluptiiiig rei|uirementa, which, 
as we have i hem. are diffcrect from lliose of our Allies abroad. 

Witli the present type of airplane eonstruction an attempt 
to copy foreign designs rei|uiriiig foreign types of labor — we 
mav never be the help to the Allies in the air tiiat we w*ish 
10 M. If America is to produce tbe cloud of ships which 
she has promised herself to put into ilic air. other means 
luost be designed for building aircraft than those now exist- 

Airaral't design may he divided into four major brunches: 

Kiisl, aerodymimice or the air tlicory of tbe plane. 

Second, efrnctarr, which has to do with the materials aud 
strengths of the different parts. 

Third, laeeliaNirsrl itrmHypmnil. which is cooplcil verj* closely 
willi both. 

Fourth. proiiart/OM desiyH. 

.1 Hflli. known as acreeaori/ drai//v. might lie added. 

Aennlyimmics. in its fundomenlals. is very sinqilc. There 
is tio final ncecssity for complicated matlicmatics in working 
out airplane (irohlcms. 

•lircrnfi innst he desigm-<l for specific uses. If one ia going 
Iu hnild II Imnt. the ih-sigiier dccidi-s how fast he wants it 
lo go. and linw nnn'li k>ad it iimsl carry. Immediately he 
Hn'ls ihiit n eonqo’oini.ie is in-ei'ssury, for if be buihis a hull 
to give maximum lift or cargo capacity within its dimensions, 
lie has lost speed possibilities ami lias produced a slow-going 
craft. On the other hand, if he designs for speed, there conies 
immediately the problem of redueing tbe weight of all jiarts. 
fui'l and cargo, in order to get sufficient fiotation within the 
dnuensiona that are required for siieed. 

Tile same analogy holds in present-day aircraft, aud tlic 
wing curve of a plane is a fairly deci-nt analogy to the hoat. 
A deeply eninbercd or ourxed wing, of fairly thick section, 
gives greal lift at steep angles, ancl is ideal for weight ear- 
rying. This type of wing eurve'is shown above in Fig. 1. 
If. however, one designs for speetl. lie selects a wing better 
stresindined and which disturbs the air less at flat angles. 

Hememher that at spoeil the pressure on the wing liecouies 
greater tier unit of surface area, and as the jircssiire beeonies 
greater, the plane flies with a smaller angle of inciilein'c. 

Thus, w'hcii the heavy lift W'ing, shown in Fig. 1, gels up 
geest speed, it takes a smaller angle mid offers at once a 
g^t deal of rcsistauee lo focwartl travel Ihruiigh the air. 
To Icy lo make a wing of this curve travel at speed is just 
as seiisihle, as I have said before, as to attemiit to crowd 
^wer niiio a eniinl IhmU and Inrii it into a racing yacht. 
The adililiuii of jjower w*ill do iiotliitig Init pile up a bigger 
wave in Irom of the siiip and will add almost nothing to its 

Tins liu. been jirovcd in certaiu Ivin'S of planes; we have 
replaewl joit-hp. engines by engines of 200 h|i.. hut as a 
^ult of double the thrust, the gain iu speed was only 3 or 
■i miles p,T hour, .^s a contrast to this, we have Inkcii the 
same engine in a itiiicb heavier plane, but fitted with a speed 


wing curve, and have driven it ai tremenduus speeds. 

Tills brings np one of tbe earliest ideas which was used 
to design planes for speed, and which was mentioned before 
the Society last year by one of the speskers* from abroad. 





Although the heavy-lift t.x*pc of wing can not be driven to 
s|iecd by the addition uf piover. yet the speed type of wing 
can he driven to greater lift by one or twu methods, first by 
inercasing the flying speed, which means landing speed, and 
second by adding greater area to make up for the toss pec 
square foot of lift. 

Racing planes, rather then Imving clipped wings of heavy 
lift, tend toward large wing areas and light loading, bat w-ith 
the nicely stream-lined wing curves sliown in Fig. 1. 

in adding this wing area cme must also add more wing area 
to lift the weight of the wing area he has just added, which 
is the ei)Uivalenl almost of a dog ciiasiug his tail. The addi- 
iiiinal weight (ler si|uarc foot in the wing is around tluree- 
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accuatomnl to in other pluie.i, Once on ibe Qeld, however, 
he tuJ acquired so murli mumeiituiu tliat the plane went on 
and on, across the Seld until it struck the fence on the far 

h'lft- 4 cuiupares the landings of the alow-B|>eed and liigli- 
speed typ« of planes, it being seen that the high-speed plane, 
alchough it alrikes the ground t'aslrr nml at a steeper atiglr. 
comes to slop more quickly and ran land in a smaller place. 

A mai-liinc of light wing loading, c'oming into the field over 
the trees as shown, must Hoat a long distance at n flat angle 
before il strikes the ground. If the pilot nose the machine 
down sharply over the trees, by the time he has lost suflieieiit 



Kiu. 4 


altitnde to tlaUeii oat he finds hiiuself making a higli,S]>eed 
landing, so that the fact that his machine can land at slow 
speed has done him no good. Alter he strikes tlic ground, 
as just explained, lie runs a tremendous distanre, and ik in 
great danger of breakiug tiie maehiiic. although with small 
danger to himself on account of the compuratn'ely slow epecil. 

The problem then is not entirely one of landin’e spi-ed. No 
matter what speed the plane lands at, within reason, if Ihe 
wheels strike no obstruction, the landing is a safe one. If. 
Iioweier. at high spo«l tliej- strike a lude. or a iliiHi. or u 
rut, there is a tendency for the machine to nose over, or even 
turn a somersault, to the great danger of its occupant. This 
^nger is. of course, less at a lower a|>eed. In otlicr words, 
in ail emergency landing with a high-s|ieed landing machine 
there is really less danger of moDiTig into objects bordering 
llie field. Tliere is danger, Iioweier, of nosing over, if [lie 
field is bumpy. 

With a machine landing at high speed one can see llinl 
liaving the weight close to the ground would be n con- 
siderwlile ndiaiitage, a point that has been discussed some- 
what iu eouuection with meelianieal arrangemeiUs. This 
indicates a requirement in engine design tliat Ims been lost 
sight uf during the early deveiopment |ieriod when engineers 
have been leamiug the fundamentals of aircraft design. This 
requirement is thal the center of thnisi due Iu the engine 
should lie high, or atatiiig it in another way, ihui the eeiiter of 
weight of the engine should be low. and coincide bs nearly 
^ possible with the center of thrust of Ihe propeller, which 
is, of course, at the engine shaft. 

II the center of gravity no an airpiniie bo low, then ihi- 
striking angle from the point of eontart of the wheels to 
the center of gravity of the plane. Kig. 5. will !«■ eonsidiTalile. 
If this angle is small there is less danger of nosing over. If 
it is nearly DO deg. then there will be a great danger of a 
somemault. hindered only by Ihe area of the tail surfaces. A 
re<|Uiremcnt for safe landing, therefore, is a low center of 
gravity, and large area and leverage of tail surface. 

With the floating type of slow-landing machines there is 
just as much risk of accident with the machine but less dan- 
ger to Ihe oreupant on aeeoiint of Ihe slower speed. 

There is real opportunity for study and research to devise 
BUeli mechanical arrangements — different from those now in 
use — as will enable higher speed landings to be made, and 
with rpiiek stops. 

Tills might be oecomplishi-d with a brake, on the floating 
type of machine. An air brske will not do, as at the slower 
speeds it would have to preswiil. presiimahly, loo gnnit an 
area to be affective. A gronnd brake will not entirely do, 
because at the time the machine first toiiebes the ground the 
pressure on the wheels and skid it so small ns to be almost 
ineffective. To apply brakes to the front wlieels would be 
like striking a bump, and would probably mean a spill. 


I am not stating bow' this problem of landing |.- lo 
soh-ed. 1 am merely mentioning it us one of tbe present-daj 
problems uf acnmaiilies that w'c can well consider as of 
importance. 

In studying lauding reiuember that if we can add lit m.ph. 
to our landing speed we can add 20 miles or more to ear 
flying speed, Tbe ideal machine, of course, will be on* ot 
aufheienl area to make a successful pancake ” landing, bat 
machines with wing loading light enongh to accomplish this 
feat are. with our present knowledge of stractuce. not witbia 

Tins brings us to tlie accessory parts of an airplauc, some 
of which Heed to be redesigned and others will prohsbiv be 
eliminated. 

The binding gear might be called an aecesaory. and very 
shortly tills will he of the folding type, so that Ihe head 
resistance can be eliminateil. or ul least partly so, as sooo 
as the plane has roounleil into the air. To date no esperi. 
ments have ilevelopcd a slnu-tiirc strong enough ami liehi 
enough to do this. 



Hecent •h-velopiiieiiis in air conliiig iiidiciile that for cer- 
tain type's of machines a great deal will lie done with engiooB 
without rodiniors. there being particular advantagi' in air 
cooling for sireratt. in that nnsleratc temperatures are al- 
ways^ available at Ihe liigh allitmles at which one ordinarily 

The heiirl ol Ihe airplane is uridouhtcilly Ihe engine, and 
with IhU great iirogress has been made. All discussion of 
planes Iheiiiselves, however, has shown that the engine is 
spite of nil has comparatively smalt influence on speed-range 
IH-rfornianee. Weight per horsepower rather than total horse- 
Jiower counts in au airplane, and this niso must include Ibe 
fuel nes'i-seary for the type of work lliat Ihe plane is to do. 

Planes with en^nes of 40 hp- are proetieally equivalent in 
climb and speed to planes with five tiroes that engine e»- 
lioeily. The difference comes in the amount of load that can 
lie cnrrieil, which again indicates the disiniirc that the pltw 
can (ravel without n-ftlling the fuel tank. 

U is just as foolish to expect a bomber maciiine to go 
faster and to he more agile than a speed scout, even with 
its tiny engine, as it is to expect an ocean freighter lisviug 
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engines of tens of thousands of horse]>ower to outdistance 
a speid boat with only a small gasoline engine. The dif- 
ference in cargo eapacity, however, is tremendously in favor 
of the liigger-powercd sliip. The same is true in aircraft, 
ami ns progress leads the way ami exiierieiice dietates, air- 
craft probshly will becomv larger and larger even for speed 
perfiirmanee. Ksoh design will he .-peeialixeil for ita own 
parlicolar work and liaving engincH of msxitmiin horsepower 
lo th liie maximum load reijuiremeiiis. 

The engine, siuee it was begun iu ihe uutomohilc, is s lino 
of vfTort in which we have already nci.onjplisbed much in 
tins ccnintry. It is one of the tew parts of airplane research 
on whieh we bail ilata at llie start. We have learned much 
about aircraft engines. boA'ever, in the last year. We have 
learned a number of dynaniie re<iuiremen(s which the auto- 
mobile engineer Ims never met or had ex|)eriencc to analyse. 

Jiixperimeutatiou with engines during llie past lias follow'eil 
tw'o uiajor lines: (he firsts aiming to produce an engine of 
lighter weight for the same liorsc'puw-er, the second to greatly' 
increase the hiirsetiower fur tiie same w'eigUt. 

The first sehool— 'lisviiig its beginnings really with the 
Onome rotating air-eo'dei! engine — lias de\e1oiied rapidly, bat 
has been hindeteil in ubtainiug liigli I'ffieieney per cubic inch, 
in spile of tbe great number of cuhie inches per pound uf 
uialerial. In the second schoul, on ihc other hand, as repre- 
sented by the autoniohile type of engine, the weight per 
cubic inch has not been materially dccrvasnl. exeepl in pmpor- 

obtaiued from each cubic inch of cylinder displacement has 
been tremendously iuereaseil. 

Id tbe school of engine design now i.<iTuing into priiminenec 

being conihiiied with the better tlu'oi'i'tieal conslriietion of 
llie anliiniiihile type w'hieh obtain the greatest power per 
cubic inch: tliis whool is Ihus designing wlial must be very 
nearly the eventual type of engine, while ain'rnft are in the 
form in which they exist lislny. 

due of the ukwI }inimiuent faetories iiiauufacturing rotating 
engines 1ms lieen turned ui*er to the niunufacture of stationary 
railial enginis.. this sei'miiigly being the lieginiiing of tile end 
for rotating nirt-raft power plants. Hadial non-rotating en- 
gines of both air-cooli'd and water-cooled types are worth a 
great deal of effort today, 

KiH-eiving attention in nil i nutilries is the finding of some 
method by whieh tin engine can develop its full horsepower 
at high altitudes. There are many luetiiods of approaching 
this pnibletu, and undoiihUslly w'sys will be found irbereby 
powers ran lie had at nltitndo eipial to those nhlained on the 
ground. Up to dale, little lias Wen actually acciim]i]ish*d 
along this line. 

The chief dillieiilty in obtaining |iiiK'er at altitude is in 
kci'jiiug the priiper amount of oxygmi in the mixture and 
the proper initial volume of intake gas in the cylinders. 
Many methods of pnmp or tiirbo-conipression and super- 
charging dci'ii'es of one kind or anoTltcr have been suggesteil, 
but up to date nothing has been nceoin|iIished. 

.Xml so I might go on tliniugh many Imidaiucninls that bnvc 
not even been touched on in this paper, and which involve 
new' lines of rcsean-li end study in riialerials and prurcsses 
ainl Ihe minutest dclails of eoii.slrnetinn. Enough has been 


presented, however, to establish those things that are basic 
in the future development of planes, and to start discussion 
to bring nut further requirements and possibilities. 

Todoy we know aerodt'namics in America. We know pro- 
duetiuii. We know wliat to do. and wo know, in a large 
measure, how to do it. The problem is, then, first, to organise 
Ihe effurt.s of this Government and this Society so that planes 
Ilf iiruduetioii eonstruetion can be turned out in thousands, 
In kuocked-down form fur concise shipment, and gotten as 
lUKin as possible into srtion on the firing line; and, sccuod, 
1(1 devise new maximum ideas for the next step. Since 
America is at such a distance, and cannot hope to produce 
the latest maximum-performance plaae at once, she must 
lliervtbrv at iiresent make up in tremendous quantity for 
what she may lack in individual (|ualily. believing that a 
thousand 75 [ler cent planes are better ilian a hundred 00 
|ier cent planes, or one perfect plane still on tbe drawing 

When the engineers on this type of w'ork liave accom- 
plished tile result, and our (ilanes are going over by the 
liundreds each day, and after we have the experience as well 
creation, w-e will be ready fur the next step: by American 
ingenuity to build tliose new planes and more ideal eonstruc- 
tiiiiis that shall mark llie end for Germany in the air. 

Wc sre living at the most interesting period of Ihe world's 
history. We are facing the greatest oppoEtunity that the 
engineer ever has had fur achievement. Europe, recogniang 
in ns the country that has created the submarine, the mrplcne, 
the ‘-feaiiihoat, and the iiresent major instruments for war, 
hs'ks to us also, to Ibe country ot Kulton, Busbnell, Edison, 
I-anglcy, t'haiiute and the Wrighls. to create, with tbe Yankee 
cleverness wbieb they ree.ignlxe. the final air instrument for 
" stmfiug'’ the Hun. I am glad to say that America is rising 
>o the is'casion. and tliat our eugineers ore meeting the situa- 
tion with remarkable success. Untold miinbors of new devices 
of genius, scieiititie. accurate and wonderful, are perfeeted 
and almost in production, for the demoraliaation of our 
vneiiiY. nml we can feel confident tliat every problem that has 
been given Ihe Araenean engineer will surely and quickly be 
scdveil to the point of aetion. 

Today a world picture is being painted, the background 
of which has been done blood red by tbe gory hand of Mars. 
Tbe paint is not yet dry, and in looking at it one sees only 
red. There is a foreground, however, which civilisation is 
now painting in delicste colors hut w-ith bold strokes, pic- 
turing s future of pcnoefnl commente and generations of 
happiness. Eventually the backgmutid must be covered, bni 
for (he time being, while sketching in the detail of that fore- 
ground which will be painted, progress seems slow. When 
the picture is done, how'ever. and the primitive red shall be 
reploeed h.v the delieate tints of daw'n. by the green of the 
trees and the reflection of silent waters: and when at last 
the Painter sliall lay aside lus brush and step back to look 
over on the new world, may lie see. through the foreground 
of liappiiiess and peace and eoiitentroent. that middle back- 
ground of achievement and sacrifice and conscientious judg- 
ment with which we arc now concerned, as liaving enable 
tlie furegroiind of Pence to obliterate the background of War 
that Eifc might take the place uf Death, and Love of Hale. 
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" 1 am going to take the opportunity of a minnle to outline 
to you the biggest impreaeioo that I got abroad, 1 feel that 
in this country we have woefully misunderstood the strength 
of Oermaoy. 1 don’t think tl>at that strength is properly 
appreciated, what strength has been and what it is today, I 
think it is absolutely criminally foolish to expect an early close 
to this war, to expect that Germany could be starved into sub* 
mission, to expect for one minute that the internal resources 
of Germany are anywhere near exhausted. It was evidenced 
on every hand by everything we saw over there what the tre- 
mendous offensive power of that country with her Allies is, 

“ It is ridiculous to anticipate internal revolution in Ger- 
many, as long as the Kaiser cuiumands at least 6,000.000 bay- 
onets, It is foreign to the educa- 
tion, to the ujibringing of a Ocr- 

authority. Tie most amung 
thing that I saw was a German 
prison camp. Around it were a 
few strands of barbed wire. A 
Iwy could have crawled out of it. 
In there were several hundred 
German prisoners, I inquired 
why that wasn’t barricaded. 

* Why,’ they said, ‘ the Gennaji 
er^mmon soldier respects authori- 
be that authority what it 
mav. The French olficere have 
told the Genuaij soldier where 
the deadline is and they don’t go 
over it.' The (lemiim offleer is 
another story. They hold him in 
with 16-foot barricades with 
higlily charged wire arouiul the 

•• The mxt thing that we have 
U|)j)re<>iate<l there is the offensive 
jKiu'cr of Genuany in the air 
We have all of us read and read 
a great deal about superiority in 

about the Huperiority of our persounel, but Germany spent 
years before this war started, in anticipation of an ilir war, 
and those years of antieipation were years of preparation. 
Kn^land and France today- are gelling pretty close to the 

We have got to supplant Hint capaeily aiiil bring what has 
been the newspajier dreaiiiH of the past into reality. One, two, 
live or ten thousand maetiines w-ilj not win this w-ar for our 
Allies and ourselves; it will not w-in ii r'oi- German, v. The side 
lhat puts the greatest number of ain-raft in the air'the quiekesl 
is the side that will win. 

*’ Another eonelusion that I n-nclied over there w-as that on 
land it is going to lie very largely a doadloek, Tliey may w-in 
a few miles, they may lose a few. If we start driving them 
the other way. it is a long way to lierliii. But we ran reach 
it in a fe*w hours by air, <ir any jiart between there, if we only- 
have the quantity. 

••The greatest help toward gelling that quantity' of air- 
planes is the ediieation of the people in the I'nited States to 

•' The higgest iiumlier of i>eO|>]e in the eountry today don’t 
know lhat an aiiqilane is gotal for anything except a county- 
fair Blunt. lots of ihosa people are in Washington and 
every other city. The higgest help that every man in the 
S. A. K. can be is to go home believing fully iu the doctrine 
that airplanes will not only help win the war, hut will win it, 
and preach everything that he has seen in Dayton as applieil 
to aeronautics, the wonderful possibilities, the offensive and 
defensive power that ia in the aii-jdanc. The 8. A. F. memlier- 
ahip has got to preach that to every one rliat they know-, every- 
one that they see, all their friends, all their newspapers, and 
last hut not least, their Congressmen and Senators. 

" When that doctrine has spread, and not until then, will 
air|)lane production reach what I believe is a necessity, and 
that necessity is not a few thousand planes, hut eountless ibou- 
sands. It is up to other departments of the Government to 
develop the personnel neeesKary to lly these machines. I don't 
think it is out of the way to estimate that if this war lasts 
three years more, our Heets of marhines will be in the tens 


of thousands. It must he il w-e are going to win. Germany 
is eenaialy making preparations to reach those ligures." 

Or. Strtatan's Speech 

" It baa been my gooil fortune to fallow somewliat closely 
the development of the whole aviation program. 

" As I look bsuk over that program and see bow you people 
got together and pieked out a few things and stuek to them, 
any one knows, and it is no use for me to tell you lhal that 
is neeetfary for production in large quantities. Fven some of 
our friends across the water have not learned that lesson, bat 
it was absolutely neeessary first to pick the industry that could 
do the job and then to settle upon the few good things Ihst 
could be done. 

“ Now, then, after these few good things had lieen selected, 
it was absolutely neecasary to meet a great luniiy new eondi* 
tious. I remember a abort time ago reading a ivqiort by- the 
Britiah war cabinet, und^iubtedly prepared os tlte result of an 
investigntion similar to that of which we have heanl this cvea- 
iug, and nltnosC in the opening paragraph the slalcmeiil was 
made that no engine after it was deaigneil, after the iikkIsI 
was setlletl upon and given, could be put in prmhiction under 
a year. 

“Now, then, we have seen these people pul these ihingi 
into production in six or eigiu nioiilbs in a tew months, and 
it would have lieen absolutely impossilile willioul llrst seleciii^ 
the men who an* aeeustonie*l to that sort of thing, who knew 
what Ameri<-an melhotls of mamitaeture wen* and without the 
backing of the nienibcrs of (he attlottiobile imlnstry that |iitlled 
it together and niaile this thing possible. 

” 'rhen* is another side tri ihm thing lhat I would tnijiren 
upoit you. .V great many [leupli* target titc fact iliul our Gov. 
emmciit is a a government by the people. We Iteut* a great 
many critieisiua of ('oiigresa. anil we hear the tm-iula-rs alni-^ 
from time to titne. but there is one tiling that 1 always n-titem- 
lier, and that is, that the nteittbers of C’ongn-ss are t-.xttctly whit 

if you ilon’t like them, semi others. 
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'• I want to tell you that it hue been the urgunizalion of the 
dUgniutled people, those who have had the giaid things that 
have not been accepted by the tioremment. that have been 
camping around Wasbiiiglun day and night and getting under 
tile shelter of the eapitol. telUug all of Ihese sorrowful tales 
alKiut how their gnml things have not lieen Oi-ee|ile*I. etc. That 
has created the impression over there, whereas you people have 
been produeing goods, anil sooner or later, as some one has 
said here this evening, the Ijilicrty engine will speak for itself. 
But it is a fart lhat those gentlemen do not know what is going 
on, and the uufnrtuuate thing 1s that they will not go to the 
right people to duel out. 

•' I Wve said many times in Wosltinglon to jieople in higk 
places that they ought to go to the right pluci-s to tbid out wlist 
ia going on and not to these dii^rruntled persons. 1 brought* 
Seeretary Ke<16eld to Dnylon. and he was perleeily annized 
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St the development he saw here. He has been telling about it 
ever since. 

'• It is a good plan for every one to see that his representa- 
tive in Congress ia posted. I don’t care whether it is engines 
or Biauers of government. That is what they are there for, 
sad those of you who know the truth of (his stoiy ought not 
to hesitate one moment to tell it to those in authority.” 

The elosiog addresa of the evening was given by President 
Kettering. One of the thoughts 
be left was that it ia the duty of 
(be I'nileil States to settle down 
to some fUQilamontal lines of 
making a few things and then 
making Iheni in large quantities. 

He said in part; 

“Now, genllemeii, I ,iust want 
to sa\ one n-ord in eioaing. W«- 
have to do a few things, and one 
of them ia to get the information 
whieh has been mentioned here 
at this table tonight out to the 
jieople at laiye. We have two 
great assets in this country — one 
our natural resouree.s and the 
other our manufacturing ability 
10 reproduce in tremendous 
quantities interchangeable 


' give 


ability, the full measure of our 
manufacturing powor, we have 
to get it lirmly before the iieoplc 
in authority at Washiagloii. or 
wherever they bi". that we have 

mental lines of making a I'ew 
ihings and making them in tn-mviiduus i|uautities. If we do 
not do that we are going to waste time-, we are going to liave 
more investigations, and we are going to have n lot of trouble, 
and in the meantime the Hun is going to kecji on ‘ Hunning.' 

-' Tlie thing for us to do h* to gel togellier. to get jii-opngaii- 
da. if you want to call it that, to get peiqile to nnderstnnd what 
the real laanufaeturing iirableiun arc. I da not believe llial 
anybody has Ihc slighlcst^ concciitiim af the tremendous 

motor nr nn iiiterchangeablc aitqilaiic, (lud until they do get 
tliat into ihcir minds they will never quit talking nliom • we 
onghlnT to make tliis, hut we ought tu make that.’ Wimt is 
llie dilferem-e — we had belter have n tremendous ijimntity of 
good stuff rather than none of the ideal. 

*' There isn’t an niitomoliile nianut'Acturer here that has had 



C. M. Maslev 
The Menu 

Une of the unique tealures of 
tlic banquet was the quaint way 
in which the menu was gotten 
up in the form of blue print 
data sheets of the well known 
S. A. E. standard aixe, liound 
together with string. Each sheet 
i-iiiitalned a cartoon depicting 
some feature or fucctiou in- 
L-iei'T. M. MlozEi tended to interest and amuse. 

These menus were greatly ap- 
preciated by the inemlH-rs and guests who carried them home 
ns novelties to lie presi-rveil ns souvenirs with which to re- 
member the very yileasanl Imnqiiet. 


Approximate Aircraft Figures 


Date abiiiit June HI. ItllS. 

Airplanes at front iioariug Aiiiei'icaii iiisigniu 

Planes of American mauufactiu'c set up in Frum-c. . . . 

American aviators in France 

Aippi-iean aviators fully equipped in Frunce 

Ameriraii observers in Frniiee 

Eoiisled men of air service in Krain-e 

Trained aviators in U- S .... 

Observers ond non-flying allh-crs in I*. S 

Enlisted men in air service now in I'. S 

rapacity Ilf 27 training schools in I’. S 

In Imining at dying dclds 

In training at ground sehnuls 

Men iiasseil by ciamining boanls awailiug admission to 

ground scininls 

In advance training — pursuit, bnmbing nr observation. 
In training nt srbools in France. Enghnuh Italy and 

Egyiit 


JO 

’l20 

1.800 

:)8.367 

3,467 

4,022 

119,001 

3,500 

3,394 


4.2»'i 

1.030 


Primary planes 5.300 

Advanced training plani-s 2.100 


Combat planes 

Engines for priiuary planes 

Engines for advanced planes 

Engines 2'or i-ombat pisiies 

Propellers 

Balloons 

Bombs 

Maeiiinc Ouus— 

4 to each combat machine 

Spares and extras 

IlEUVtRIES VBOU Amerii- 

Primary planes 

Advanced jilmies 

1‘ombat planes 

Esperimontal jdanes 

Engines for training machines 

Engines for advanced maeliiues. . . . 

Engines for combat maeliines 

Propellers 

Machine guns 

Balloons 


Faotories 


. U,tKM) 
. 10,20<1 
. 6,69-2 

. 27,300 
. 35,913 
. 1,077 

.843,736 

. 44,00i) 
. •20,00') 


. 6.126 
. 1315 

. 1300 

. 13.86) 
. 31,146 
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The Aircraft Situation 


I the t'ature, any a 


While the time U past wheu it aeeme.i advisable to em- 
phasize the difficultiea which have delayed the aircraft produe- 

Doo daring the past year, except as they r-— 

of obviating these difBculIies in f 
present aircraft production i 
difficaities. 

One of the pointe which has perhaps escaped proper em- 
phasis is that there has in the past been no open channel for 
information from headquarters. It is agreed that where a 
manufacturer could get into touch with headquarters, informa- 
tion could be secured. However, the great dilticutty was to 
rsach the responsible head. But tbe ebaiices even then were 
that the infonDation available would be incorrect or obsolete 
before it could be put into practice, on account of the fast 
following changes in information which were coming from 

of American manufacturing methods or difficulties, ^ As a con- 
crete example tbe eonuniBaons representing both our English 
and French allies at the beginning of our wsr made available 
to our Government all the latest information on their in- 
dividual types of aircraft, and while these officers sought t<i 
closely cooperate in every way, tbe English and French views 

_ — • j: . gmj representatives of the 

to amid an endeavor to dispose 
aumersbie types of 


of their respective viewpom 

machines for var^g purposes. The Americ 


8 had D 


real 


d were depending 


lUtnbution of the Hall-Scott and Packard compani 
mstructiop of the Liberty engine has been definite 




varying . . 

nautic practise . . _ 

upon this informstion from abroad. It was only with the 
utmost difficulty and with careful sifting and weighing and fre- 
quent change in decisions that a type of combined day bomb- 
ing. reconnaissance, and defensive fighting machine was de- 
cided upon. Tbe same difficulty has applied to every other 
type of machine which has been considered for tbe American 
aircraft program. 

Can^rning thg Liberty Engine 

The next step is the one. now famibar, that of securing a 
high-powered engine which could be standardized and adapted 
to American machine prodnetion methods. Tbe result is tbe 
DOW efficient Liberty Twelve, the designs and production of 
which is really a notable American contribution to Che war. 
Colonel Vincent and Lieut. Col. Hall, who at that time were 
respectively connected with the Packard and Hall-Scolt com- 
panies. Btcrtsd work on the Liberty engine in May, 1H17. As 
a result of tbeir efforts and the efrorta of their aasisCants, wc 
have now gotten into production the highest powered twelve- 
cylinder airplane engine in the world. Both the Packard and 
Lincoln Motors companies of Detroit are now producing the 
Lilierty Twelve in quantity. large numbers of which have at the 
date of writing bera shipped sbrosd. 

The Nurd.vke and Marmon Company, of Indianapolis, and 
the *1 n-go Motors Corp., of New Haven, Conn., will be in 
production within a few weeks. By the fall of this year 
prodiiciion of the Liberty Twelve will iiave reached such 
^mporttona tliat a serious quealion of ship[»ing facilities will 

It is agreed among aeronautical men of experience that In 

S mlnce a new aircraft engine which functions properly under 
ic varying conditions of modem air fighting within a year ik 
an exceptionally fine achievement, which criticism of the 
mislakee made in tlie matter of publicity and eonstrnction — 
now happily eliminated — should not l>e allowed to over- 
shadow. 

Colonel Vincent has atated tliat the Ijorraine-nielrieh was 
the engine lie had in mind as the latest foreign practise on 
which the then-proposed high-powered American engine should 
be eoncirueted. Both ho and Colonel Hall of the Hall-Seott 
Cn. were confident that this engine, which had a bore of 5 in. 
and a strobe of 7 in., would be perfi-ctcd ami placed in produc- 
tion abroad. This is probably the onlv miscalculation which 
was made in tbe design of tbe Liberty Engine. The I.x>rmine- 
Dietrieh iiaa never bem placed in pi^iiclion. as far as avail- 
able information shows, although the I.iherty Twelve, which is 
bas<^ on tlie Mercedes and Ihe Loiraine-Dielrich. and the herl 


■able 


this 


Tbe coutribution of Ihe Hall-Scott ; 
to the construction of the 7 " 
analyzed and published by ... 
plcmcntary items, all of wh 

Asrokautioai. Exuixeebjng. 

The advertising department of tbe Packard company over, 
shot tbe proprietiee in trying to capitalize tbe work whi^ 
Packard contributed to this engine. This should not detract 
from tbe substantial fact that Packard speot approximately 
*267.000 on the preliminary experimental work on the Liberty 
engine. Tbe woric was done in their plant rather than at the 
liall-Scott plant in San Francisco, because of the great 
distance of the latter from sources of material, tools, and in- 
formation, as well as from Washington. 

The steel cylinders and interchangeable parts of the Liberty 
are the really big achievement. 

The iimch-discuased 46-deg. angle was adopted by Hall nod 
Vincent because they calculated it would leasen vibration on 
account of the peculiar impulses resulting from proposed 
cylinder engines of tbe vertical type and Ihe usual angle. Tbe 
inticisra that the -15 deg. angle for the cylinders wns adopted 
to facilitate the incorporation of battery ignition mi opposed 
to magneto ignition is. upon Ihe lesliraony of both Colonel 
Vincent and Colonel Hall, not the fact. 

A recent test on twelve Liberty engines, produced by 
Packard and Lincoln at McCook Field, shows that these eiigina 
develop an average horsepower of 412 and demand a fuel 
consumption of .54 lb. per h.hp. Better results ore admitledly 
obtained from castor oil for liibricaling the Liberty, but blgb 
volatile mineral oil U accomplishing gOM results. The minenl 
nil bos a tendency to choke the spark plugs iu coming down 
from high altitudes with the engine shut off. The practise 
now is for the pilot to throttle the engine down instead of 
shutting it off, which in practise has eliminated this difficulty. 

Tlie iiruhlem of radiation for the Liberty has not yet hem 
fully sotveil, although great improvements in this direction 
have been made in recent tests. The latest information from 
abroad indicates that the projicr figures for radiation of the 
Liberty arc .00 sq. ft. of radiation per hp. This ratio figures 
280 sq. ft, of radiation for the 400 hp, engine, which is the 
present practise. The radiator manufacturers insist that the 
cooling of every engine is an individual problem which muA 
be solved in practise, and in (he ease of the Libertv this is be- 
ing so solveil. 

D. //. 4 and tha Liberty 

Ver.v recent rejiorts from an American officer who has just 
relumed from the front arc lo the effect tliat our pilots, as well 
as tho British and French officers who have flown the D. H. 4 
with the Ijberty engine, are very well satisfied with the per- 
formance of this plane and engine. Official information to tbh 
effect will he the final vindication of the Liberty engine. Tbii 
is expected very soon, and should liave tbe effect of finally 
quieting the self-seeking critics of this question. 

Information which has appeared in tbe newspapers during 
the past week or so indicates that the ftpad single seater fighter 
is returning in official favor; also that it has been decided to 
go back lo the Liberty eight cylinder engine, which wu 
abandotiei] as part of the aircraft program lost October. It 
has also been slated that the Liberty Eight is to he sulistituted 
for the Twelve in the two place Bristol fighting mnehine, ordert 
for which were placed with the Curtiss company. 

These facts may lie correct, but the final dccieion. according 
to first-hand information, is to be based upon the report of 
another American commission which has just sailed for Eng- 
land and Prance. Tliis commission is made up of Colonel 
Marmon, in coraniaml at McCook P^eld, Dayton. Ohio. Lieut 
I'ol. Hall, formerly of the Hall-Seott company, and riTCnllj 
as.sisting tlie Dnrton-TVright company to get into production, 
and Mr. Willard' of the Aeroniarine Plane and Motor Co. Tbe 
purpose of the visit of these gentlemen to oiir Allies is to 
gather information on the military eilualion so it may be ap- 
plied to our own production of fighting machines of tlic sinfde 
and two seater types, and solve the question as to whetbsr 
large bombing machines should be placed in quantity prodac- 


I, and who made 


now desired by General Penhiug, namely; one and two-seater 
fighting (or combat) machin es, and a twin eugiued airplane, 
lightly armored oo the underside for contact patrol and ground 

**0n the face of things, it would seem that there is now in 
Washington sufficient information upon which to base a de- 
cision upon all tbe points mentioned. It would also seem to 
be the most practical proposition to proceed to give definite 
“gt} ahead ” orders npoo the machines in regard to which there 
has been so much discussion. Mr. Kettering, the President of 
tbe S. A. E., struck the proper note when he said in his ad- 
drass at Dayton that a large enough number of 90 per cent 
maclunes W'ould make good our part in tbe war, rather than 
seeking lo secure perfection which will continue to involve 
serious delays. 

It i» interesting to note that the group 1 ... 

war as the " smaller ” aircraft manufacturer 
up the greater part of the aircraft industry i 
are now practically all in quantity production, while some of 
the large companies in other lioes who were given contracts 
because of their great manufacturing capacity are not yet in 
production. 

For almost six mouths after the entry of the United States 
into Ihe war, only two of the comi)Bnies who composed the 
ame-bclliim aeronautical industry received any Government 
orders. Tbe official reason for this was that their facilities 
were smsll and they had no knowledge of quantity production, 
and it would lake too long to develop tiieir resources in con- 
nection with a program tbe essence of which was speed. 

The eocouragement which the smaller companies have flnally 
received has almost exclusively been forthcoming from the 
Xavy. Nearly every other manufacturer in other lines who 
was able to convince the officials of his ability to manufacture 
some product in quantity was gii’on orders by the Army before 
(hr older aircraft manufacturers secured any basinet. The 
Navy found timt the Army had practically preempted the 

last resort, and with a good deal of trepidation in official 
quarters, orders were placed by the Navy with the older part 
of the aircraft industry. 

It IS gratifying to a publication whose interest in seronautics 
antedates April fi. 1017, to sec the old aeronautical industry 
gradually coming into its ow*n. Tbe ideas of the older aero- 
nHulical engineers art iluily being vindicated. The aircraft 
program has swung around an enormous circle, and types of 
macliiacB which were advircatctl by practical seronauliral men 
before and immediately after < 
to 1>e placed in quantity prodii 
" ' ' made good. Ho 


The “ smaller rr 


eriticiz 


the s 


nuld 




determine. But the onler lo go ahead indicates that several 
huudreil Bristols are wanted anyway, and the Curtiss plant 
is in a position to conslruet them rapidly.” 

, 0 .-.. -...itiouing tbe difficulty in obtaining deeiaions from 


‘ment of the Curtiss plant is 


a has a 


While Ihe proiUiclinn of training planes leelimalcd ill excess 
of 3(HK1I •luring the Inst vear at the plant of the f’lirtivc .Vero- 
plane and Motor Corp.. Buffalo. N. Y.. has lieen wholly snt- 

of Briti.sli lialtleplaiiea also ordcrnl from the Curtiss plant. 
Fewer than twenty-five thus far have been turned out. 

Of course there must have I>eeii a reason for the delay be- 
cause it is B matter of no manufaMiiriiig consequence to the 
Curtiss t'orporatiun whether it produces battleplanes or train- 
ing planes. That it has made the latter type in large numbers 
is conclusive evudenee that it is capable of quantity production, 
and, as the difference in wo^tnanship lietweea I'be two kinds 
of plane is immaterial, it is necessary to look elsewhere for an 
explanation of the slow movement in Bristols. 

One correspondent writing from Buffalo recently smd: 
"They were ordered to build Bristol battleplanes here, and 
the simple truth is that only a week or so ago was the word 
to ‘go ahead* received from the Signal Corps. So the pro- 
duction of battleplanes is very small — less than a dozen. How 
touch this is due to a feeling in Washington, based upon word 
from the other side of the ocean that the Bristol plane is oi 
of date, and how much it is due I ' ' 


laege output of training planes — f._ 

able surplus now — but its work on hydroplanes with pontoons 
attached and tbe new style flying ^ala for the navy, The 
Curtiss Company has built a number of these for Great Britain 
and ia turning them out by the scores for our own Navy. 

" But tbe flying boat needs a fighting plane Co protect it, 
and whichever way one turns Che need of serviceable fighting 
craft appears essential, though in the waters surrounding Great 
Britain, where tbe hunt for submarines ia carrir-* — -- *- 


p their depth bombs. 


bieb arc working well, too. S‘o again one diseovera 

•s of versatility iu that much abused but nevertheless effec- 


tive standardized rc 

•• But a big plan 

gether and alt its working units . 

work the navy will have, or merely on training planes, if a 
plethora in that tjme is being reached. It can be readily seen 
why so much confusion as to who is right or wrong in tbe 
whole aiivraft business exists when things which I am abOTt 
to describe happen. 

Last October drawings were ready for tbe immediate 
manufsetuce of tbe ‘ Spud,’ or one-seaCed fighting scout. The 
I. .0 V- wasted trying to make the Liberty 

fin^y another motor was 

„ to stop building Spsds. 

That word came from Gen. Pershing, and it never bsa beeu 
explained whether he was confident he could get all Che scouts 
be wanted from the French, or be b^an to see that the scout 
was not going to be of much further use as a fighter. Any- 
way, the Curtiss people were to* 1 to build Bristol two-seated 
fighters, and had some troable with the drawings. Finally, 
in January, they started to make twenty-five Bnatols, but it 
was decided in Washington that bomb-dropping devices, oxy- 
gen tank, heating instrumenU, flare lights, and other thin^ 
lie added to the equipment. The twenty-five were held up 
Ihronghout March and April, and the *'go ^ead ' received 

be that tbe Govemmeuc is trying to make the Bristol do 
things it cannot do, and that the orders for this type will not 

” >fow imagine an organization of several thousand men 
gotten together and specially trained, and then have ehaegee 
— perfeeliy necessary, perhaps, and inevitable — coming along 
to delay and disrupt the best laid of plans. It takes a long 
time to get drawings ready and models made after they are 
once ilecidcil upou. and unless on finishing one order the 
working force is ready to start in with the next order, em- 
ployees cannot be kept. They will not be impressed or held 
if ' gaps * occur in production. 

•• The Government must keep an eye on the sporking force 
especially W'beo it is considered how much time and monev is 
invested indireetlv bv the Government in training these 'em-. 
ploye- 


Continuing and reverting to Ihe delay in timiing out tbi' 
Bristol type the writer says: 

“ They haven't been built apparently because Washington 
didn't want Bristol machines in a hurry, or possiblv not at all. 
But the request for Bristols now has bwn renewed. Has any- 
one planned what is Co be built thereafterf The designs ought 
t,i be here now, but they are not- Success in airplane buiUl- 
ing will come to the nation that looks ahead and plans ahead 
and keeps its organizations of workmen and trained mechanics 
intact. The Curtiss plant has produced the bulk of the train- 
ing planes and has done practically all tbe woric for the Unite<l 
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Stat«« Kavy* — a aplendid job on the wbota — but the crying need 

plann, sueb as are being produced so rapidly at Dayton, were 
not ordered built bere. or a {{aiidley Page, or some olber 
foreign type that is doing effective work." 

rbe C(em> L. Martin Co. 

One of the pioneer American aircraft builders wbo boa 
obtained an important share of tbe Army airersift program is 
Olcnn L. Martin, formerly of the Martin Aircraft Co., of Los 
Angeles, and tbe Wrigbt-Martin Corporation, of New Bruns- 
wick, N. J. Mr. Martin’s plant, known as the Glenn X,. Martin 



Maix Floor or the Main Building, Glenn L>. Martin Co. 


Co., is located at ('lereland, Ohio. The inaebinea on whieh tbe 
company is working are large bombing planes of original all- 
Ameriean design, which arc to be powered with two twelve- 
cylinder Liberty engines. The new plant at Cleveland was 
especially deajgned for the cuustroction of large planes. It is 



Sawb as Above, with thr Sliding Doors Sbut 


a jM-rmanent plant of steel and hollow tile construction, 300 ft. 
wide by 220 n. deep, with a meztanine floor containing 2000 
s^. ft., and a total usable ares of 08,000 sq. ft. Specisily de- 
signed folding doors enclose the entire widu and height of the 
rear of the plant. Tbe doors are so constructed that they tele- 
seoM in each direction from the center line, so that tbe entire 
baolc of the building can be thrown open. Plans are com- 
pleted for a 500 x 300 ft. addition to the factory. Tbe com- 
pany also owns 68 seres of land immedistely adjoining the 

C lant, whieh with very little grading will make an exceptionally 
-vel flying field. 

The Martin o^anisalioo includes Olenn L. Martin, Donald 
W. Donglas, Chief Aeronautical Engineer, George B. Fuller, 
Asmatant Aeronautical Engineer, Lawrence D. wU, Experi- 
mental Manager. These men are the active directing hea^ of 
design, experimentation, and production. Mr, Fuller wse for 


Dayton, Ohio, which is n 
output of Dc Havilaiid 4 
go out fully equipped wil 


It iuto priMluctiou with Ameruun- 
Ihe Dayton-Wright Company, of 
ingly Inrge 


During the week ended June 15 the Dayton-\V right com- 
pany shipped 82 complete De Haviland 4'e. the rate of produc- 
tion varying from twelve to fifteen macliinea per day. Over 90 
De Haviland 4’s were shipped from this plant during the 
week ended June 22, and at the lime of writing (June 29) the 
company bad sbippcil over 3(H) of these plues to France, 50 
Ilf which had been sot up at the front. 

The production of tbew machines increased matcriiillv 
each week for the past eight weeks, and uiileas unlocked for 
conditions firevent it will without doubt shortly go to thirty 

-.1 j — A_. 


a completi 


It of each machim 
The company i 


ucld, the company s private flying field adjoininj 
with complete military load, except bombs, 
impauy's factory at Moraine City is now jiracli 
lous assembling plant. Three neighboring plants 


hines. The 
a plant, wbi 


e furnishing the other p 




‘gard to securing 
of changes, and 
The fust De Haviland 


4 was completed and flown las 
sible to decide definitely to go aJiead with a lot of De Havilainls 
without ebangr. their present output would have been probshly 

date. Production now is. however, going through at a splendid 

for the planes rather than* of weekly pllme prodim^iom l^m 
lids plant. 

Dayton Meta! ProdutU Co. 

The main source of supidy for lie rods and turnhuckics for 
Ibe De Haviland combat planes, which are being constructed in 
various plants in this country, is the Dayton Metal Products 
Co,, of Dayton. Ohio. This company has 2300 employes on its 

I’^'S.u'oO De Hav4Und*^4^tumbucklM an*d^6TO0*tie rodT per 
dav . There are 120 tie rods and 80 tombucklcs to this plane. 
Albert B. Hilton, Jr., is the active manager of this pisnt, 
which, in addition to the airplane work, is producing large 
^ ' ‘ ial. The company has iuul the 


<-onunon difficulty it 
war conditions. T 

chinery in training 
made to make the v 
to the employes. C 
is a completely equipped 


killed 


eeial w 


they 
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and attendants. 

tended workmi 
conditioo. 

The D. M. P. Ci 
The night a" 


features of this phase of effort 
. Cross department where minor 

.. be properly cared for by skilled doctors 
le unusiial phase of the Red Cross Depart- 
's office. Mr. Hilton believes that a con- 




Anotber iotereeting detail U a desire to ai 
through the employment of an “ employes’ atlor 
functionary will exert his best legal offices to assi 
who have ordinary outside legal work, from the c 
just debts to securing the adjustment of 
difficultiea- 

The tool department of O. M. P. Company prod) 
the special tools required for the work which calls 
ance of .002 of an inch. 


and night shifts. 
>f the day force, 
siat its employe 
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Aeromatine Plone and Motor Co. 

e Plane and Motor Co., of Keyport, N. J., 
erns which was known prior to the war as a 

jmpany. Since then, however, tbe company has 

grown to considerable proportions. Tbe claim is made for this 
. companv that for its number of employes it is producing more 
comph-lo machines than any other American concern, ’lliis is 
based u|>on a ratio of 100 men per machine per week. Their 
Dioduciion is now approximately twelve Navy m 
seven davs. which gives a total of twelve hundred 
this company. The company U fabricating all me pans tor 
Ibe Navy machines, with tbe exception of propellers, tum- 
buckles. 'wire, atnl radiators. Nine com|»iete machines were 
diipiR'il from (he factory during the week ended June 22. 
With each four machines one set of spares is completed, con- 
sisting of one and one-half pontoons to a machine, and enough 
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emment if when such orders were placed the airplane engi- 
neers should be encourag^ to parallel prodnetion efforts with 
original design for future requirements. 

Curtint Entintrrins Corp. 

To develop the airplane along scientific lines through ex- 
perimentation based upon knowledge of military and com- 
■oercial requirements is the purpose of the Cnrtisa Engineerine 

Corp., of Garden City, L. L The p ‘ ^ 

steel buildings whieh the c< 


In other words, the figure twelv 
cliiiics and three sets of^yes. 


impipte I 


„ mpauy produi-ed te 

muipletc mai-liincs and three sets of spares. Tbe ratio of con 
pictp machines to spares can be stated in still another way. . 
L-omplete machine equals 79 labor hours; a complete set c 
spares equals 82 lalmr hours. Up until June 26 the compan 
bad pniduced 30 complete Navy seaplanes in addition I 
-pv.:_ p — -- ^ in productive airjilaiie lahc 
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Tbe usable 
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,f the Acromariiie 
dope room, and metnl she 
three mouths’ time tbe 
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Leu-u A Vought Corp. 


of the H 


s of Americao airplane design and 
I the advanced training two-seater 
biplane constructed by Chaucc .M. Vought, of the Lewis & 
V.iuehl Corp.. of Long Island City. N. Y- This machine has 
successfully passed its official tests at McCook Field. Dsyion, 
Ohio. Its' power plant is a 150 bp. Hispano-Suiza engine. 
The Vought machine is said to be tbe fastest machine for its 
horsepower of which there is anv record. A very successful 
effort to streamline ail external fittings haa been made in thia 
machine. Tbe main plane fittings are all countersunk and 
covered over so that they offer no air resistance. The covering 
for these fittings is a small section of isinglass, making it pos- 
sible to note the condition of the connections at any time. It 
is understood on good authority that the Vought biplane will 
be put into production on a large scale for an advanced train- 
ing machine. Its high and low speed range is very satisfac- 
tory, landings which were witnessed by tbe writer being notable 
for tbe wav the plane alighted. The start of several flights 
at the same lime showed that these machines are able to get 
off the ground after a very short run, and climb at a rate 
which shows an ability in this respect in excess of some higher- 
lionrreil foreign planes of similar wing area. 


Tho Burge< 
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impany has erected a 


research and engineering departments, a complete reft 
library on the airplane and the patents affecting its adv 
ment, a wind tunnel, ud complete testing apparatus. 
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wiS b^‘devo*t^'“to 




It is not tbe int< 

plant after the wai . 

development work for the Curtiss company at BoSalo and ft 
any other individuals or companies wbo may wish to make nae 
of iU faciUties. 

Tbe company is at present doing prodnetion work for tbe 
Navy. Tbe type which they now have in prodnetion at Garden 
City is a large Naval bombing flying boat, powered with two 
Liberty twelve-cylinder enginea. 

The L. W. F. Engineering Corp. 

With a plant quadrupled in capacity to that required before 
our entry in tbe war, tbe L. W. F. Engineering Corporation 


The 


tl to probably three training seaplanes. Production t 
plant has reached figures satisfactory to (he Navy. 

■ ■' P. Corp. has been doing upon tl ‘ ' 

ntm desi 


plane for tbe Amy which 
original features. One of 
successful preliminary tests. 

Fuller Body Corp. 

One of the largest sources of productior 
machines is tbe Fisher Body Corporabon i 
which first began construebng airplanes 
r„r «,•= hundred Sf'-t*-’ ’ “ . 

.lere all com 

The c 


for day bombinr 

>f Detroit, Hieh., 
receiving on ordet.- 


pleted its first hundred DH-4's, according 
of parts are well ahead and when the « 
prodnebve capacity the large bombing mac 
ont probably at the rate of forty per day. 


e of 1917. 
working on tbe Do 
1 its proactive air- 
nn tbe Dc Harilaml 

; to reports. Stoeint 
irompany reaches its 
ine will be tumeil 


V much better than the Army. The Burgess Co. of 
Marblehead, Mass., has played an important part m the pro- 
duction Ilf Naval aircraft. This company is now employing 
1000 people, and is reported upon good authority to have 
tumeil out seventy training seaplanes for the Navy during 
June. The companv ia actually exceeding the Government’s 
proiluctiou anticiiiations, and they are making deliveries well 
within the periods contracted tor. This 


Tbe Lsnzius Aircraft Company recently shipped for official 
lest three of their all-steel riiigle-seater airplanes bnilt on the 
variable angle of incidence principle. 

Four of these machines were fabricated in six weeks under a 
conditional Qovemment contract colling for a high and low 
speed with militarv load considerably b^-ond the range of anv 
of tbe fast planes now on (he fighting front. 

These planee, in addition to the variable-angle principle, 
will be equipped with variable-pitch all-metal propellers. The 
principle of thia variable pitch propeller has been eucceeafiiUy 
applied in tbe metal air screws which are now being manc- 
fnetured in quantity to drive the railio set: ' ' — 


variable-angle machine is rccc^iied as marking a great 
nee in plane conatcuction. Paul Schmidt’s machine wss 
the angle cau^ a ahlft- 


to^thTTenlcr of pressure. %us 
Luizius machine by the origii 


ith 


D charge of Frank Russell, is one 
■ie development of seaplanes 


gauuation at Marblehead, 

that has done excellent wo:_ 

along scientific lines. This organirntion is now devoting 
entire energies to quantity production, which neccssitatea lay- 
ing aside the designing of experimental planes, and this sug- 
gests a point which apparently is being overlooked in the talk 
about quantity production. The comp, 

— .J, (jeep their 


full Cl 


It it w 


uid b< 


-erlooked in the 
the best interests of the Gov- 


“the center' of tbrplan«, which’ are'rontrolk^ . 

lever attached to a worm gear in (be cockpit. The planes can 
be shifted with no more effort than involved in changing tte 
gears in an automobile. 

Tbe first model of tbe Lanzius machine to be tested undi-r 
Qovemment auapiees was flown at Langley Field about tbri-e 
months ago. It was a smaller machine powered with a 210 h|>. 
8-eylinder Stnrtevant engine. 

The principle of the machine was thoroughly demonstrattd 
during this test and aa a result the Lanrius Company were 
orderM to build four larger maebinea. 
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nrh small information 
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« for 
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east off this mantle of tbe i 

indirect bearing on the questions of the present day. Kven 
DOW, aviation ia viewed with great fear by a large number of 
|>eople who believe there is something uneanny and weird in 
connection with tbe conquest of tbe air. Kngineers fail to 

the dcHiiilioD of being classiHcd knowledge. 

A collapse of the wings of a machine in air ia not <lue to 
faulty design alone, but to diaregard of fundamental principles 
of meclianies which are unalterable. They apply as surely to 
an airplane as to a bridge. There is nothing new in the idea of 
an airplane structurally; the forces to which it is subjected 
are now quite well understood and the caleolation of tlie atress 
in component parts becomes a mere question of tlie application 
of the rules of elementary mechanics. A strea diagram, based 
on reasonable aseumptions, is quite a correct diaguosis of u. 
airplane structure. The more or less " cut and try ” methods 
of the Wrights have i-ome rlowii to some extent to Ihc present 
day. There have been no wonderful radical changes in the 
machine as a whole, merely refinements su^ested by practical 

^r the airplane as an efilrient means of transportation, the 
old Wright Model B has never been improved npon ; all gains 
in speed have been made at the es|>ense of sacrifice of power. 
The question of speed, by the way, is the airplane's one chance 
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St a machine was capable of 


a not alone in the legacy of pre-war aernnnul 
appointment of many self-styled aeronautici 
nd the desire of production experts to follow 
nobile rules and to adapt apocryphal Butomoh 
metliuds to the airplane. Many of these ge 
ijualifications in truck design and motor ca 
i HU addiliima! dimiy when they joined the r 
experts. Perhaps some of these interests wen. .... _ 
help the Government as to help themselves; perb^ 
■n insight into the coimuercial future, they judged tb 
their legitimate prey when the automobilr ’ ’ 

' le production hns reached and pasae< 


1 this 


g paragrajih 


velan 
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of tbe art by flying I 

after Che first effects of a new sensation had worn off. these 
efforts slumped for lack of financial support. 

The fim institution of learning of any repute to give the 
airplane consideration from a technical sUndpoint was the 
Massachusetts Institute of Techlonogy which built an Aero- 
dvnamloai Laboratory to bouse a four-foot wind channel in 
Cambridge, Maas., in 1913. This installation was almost 
identical with that of the National Physical Laboratory at 
T^dington, England, and at that time represented the best 
equipment obtainable. 

Tbe above layout with the wind channel and model basin 
at Washington constituted this country’s research laboratories 

Prior to the declaration of war by the Allies in 1014, there 
were several doll years for commercial aviation. A few 
factories were started to turn out machines for exhibition 
purposes, and Anally a very few for the Signal Corps, Avia- 
tion Section, and for tbe Navy. 

When war was declared in Europe, aviation received its 
first res] serious impulse since the time of tbe Wrights. The 
numerous orders placed with our few existing airplane plants 
bv foreign nations were the cause of great expansion, and 
of the installalioa of scientific methods of efficiency and 
standardization. Probably one of the disagreeable “ *" " 

war ordcre was the inlroducUon into the i— — 
crafty flnanciera who thought to line their 
Iieuse of the Allies and employed engines 
edge to snperviai ' * 
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cfilcicncy. Production w 
terial were ordered and t 
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comes with <me-man autliurily. 
the adaptation of foreign macliincs. tlic draftsn 
nic question again appeared. Due to the con 
I of drawings and tbe fact tliat a large part 
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- only to make matters worse, 
her, we lack the old world artisan 
These men have been to a ^ 


on tl» 


We Btibstitnt^ 
notable exompb 
this side, conU 


be said to be a production proposition in this country 
3in[«rativcly recently. It was only after many weary 
of expcrimeiUatioD on many parts of this i ' 


o/eSriun 


of all known motors. Tools were actually made for tbe 

UT while it was still on the drafting board; and when 

(be design was changed, they bad to be scrapped as useless. 
M.n r models were actually constructed, and put into pro- 


r motive ability, 
bis pfimtiil ini 
1 wisely said that 


c had a reasonable chance to demonstrate 

handicap. It has 
the first Liberty 
kind frn-iids wiio tiilkcl it to >lcntli 
shown the first spark of self-sustaining life or 
uttered its lirut olficinl «-ough. J'lii* production of the Liberty 
to tbe exclusion of all other makes of motors was a mistake; 
it weald have shown more foresight if we bad guarded against 
failure by the joint iiroduction of several foreign motors of 

It might well be asked at this juncture: "Is the airplane 
a produetion proposition t” The rapid advance of the art 
cSDSCS so man.v changes in design lliat it is probable that, had 
it act been fur the advent of war uercssity, no imme^ate 
attempts would liave been made to stanclardize parts, to say 
nothing of types, What arc, then, the standardization limitsf 
The limits which we cannot go beyond in quantity production 
without sacrificing tbe value and the time to be obtained by 
the introduction into the game of new typeet This ia a 
much mooted qaestion. Its answer will come from " over 
there." Experience is tbe best teacher. 

The aerodynamical efficiency of a machine and its fighting 
quilities must forever be a compromise. Tbe answer cannot 
come alone from msthematiesl analysis or research labora- 
tories; some of the theoretical controversial aspects of the 
airplane may well be left to a later day. We are at present 
more interested in the ability of aircraft than in tbeir stabil- 
ity. In fact, excessive stability is of no great importance in 
a fighting machine; it may prove decidedly detrimental 
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with eross-country flying experience, and tests out plane 
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airplane nnlil it oecopies the 
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analytical r 
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Tbe paper j.erformai 
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want to lay too 
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. _ well equipped laboratories prior 

to tbe war, have, if wc are to believe technical gossip, aban- 
doned most of their seronautieni laboratories within tbe last 
few mmiths. They are reported as devoting themselves 
whoUy to full-flight testing. laborious calculations on the 
airplane strnctuimly have been supersede! by rigid saud 
load tests. In general, two sets of trusses are built for each 
experimental machine: one for sand-loading; tbe other for 
full-fiight testing. It is by the employment of these more 
direct methods that mneh time is saved. 

The English, on the other hand, have kei>t all their existing 
pre-war tunnels operating, and have added eonsiderably to 
their equipment. The Britons still cling to their malbematieal 
SDslyais of machines. But they have adopted continental aaage 
to some extent, in the idea of sand-load tests. It is rather 
disheartening to have to admit that today, the French have 
the better machines, It is true that they do not excel their 
Allies by much as regards speed or climb alone, but they 


llavilland, Short, etc.— in other words to the practical air- 
plane constructors, most of whom combined actnal experience 
in tbe air with mechanical genius. 

Lack of produetion in tbe Uoited States may also be laid 
at the door of poor speeifications. Tbe percentage of ma- 
terial lost beeauae of super-rigid specifications was enormous. 
It is obviously unwise to try to follow foreign material speei- 
Hcation in domestic design. We have not bad a ebanee as yet 
to develop some of tbe fecial alloy steels mentioned in their 
reports. This problem is perhsps n ‘ 
and chemical engineer than for the d 

There is still need of more first-clas8~ inspectors of lumber 
and other material, to tbe end that the amount rejected be 
brought down to a minimom, and waste may be eUmioated. 
Tbe establishment of a training school for army inapeetors of 
material might remedy this detect. 

It has been suggested that Army and Navy aeronautics he 
under one bead; this chief to be termed Air Secretary, and 
to bave a place in the cabinet. This would seem to be an 
oxcelleu ' ’ ... 

ment and g 

"■ft. unding of a committee or board to take care of in- 
ventions would seem to be a move in the right direction. For 
jnst as the Wrights xvere forced to troubadour their way 
through the courts of Europe extolling the merits of tbeir 
invemiun, Just so many Isuilnblc inventions are probably 
passed over today for lack of a real engineering court of 
anneal. It might be well, also, to found an ugioeering com- 
to take charge of propaganda of a technical nature. 

irresponrible newspaper correspondents 
would inus lose ouc of iheir pet diver«iooa iu writing scien- 
tific memoirs uu subjects w'ith which they are not even on 

At tbe present time wc seem to bave removed s large number 
Ilf useless parts in our prodnetion machinery, and to bave 
reduced the friction between military and civilian anthority 
to a minimum. We are on tbe highway to success. 

But, DOW that we are on the ve^ of quantity production, 
it might be well to keep an eye on the quality of tbe article 
which we are about to turn out in such targe numbers. In- 
spections of (he right kind should not be relaxed, and advisable 
changes in destgri should be made at opportune moments. 

The question as to the best method of procedure In trans- 
porting our machines over-seas is still more or less under dis- 
I'UssioD. The two methods are, (1) crating machines, and (2) , 
transporting machines under theii own power. Tbe reader 
ivill be surprised to learn that tbe airplane in knocked 
down ” state, ready for shipment, ocenpies approximately 
twice ex much room as when erected. Its shipment thus pre- 
sents a serious problem in these days of limited shipping ac- 
l ommodations. This question is so serious, in fact, that ways 
and means are now under advisement to discover some plan 
by which the machine may itself become a vehicle of trans- 
portation. The selection of intermedistoiy Sight stations is 
under consideration. The first trans-Atlantic flight seems to 
be only a question of a short time. 

A glance at the situation today shows that much work has 
been done, and a great deal more remains to be tackled. The 
aeronautical world is alive to the issue at stake, and is anxioaa 
to expedite both the prodaction and shipment of planes. We 
are eager to make good our promise, thongh at a lr‘— 
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Manufacturers Make Production Suggestions 

That the manufacturers, large and small, are intent on rendering all possible assistance to the 
Government in pushing the aircraft program to a successful termination is evidenced by the many 
letters printed below. These letters apparently were written with the single thought that helpful 
and constructive criticism will be appreciated by those who are responsible for the successful 
conduct of the great task of securing an adequate production of aircraft. There is an entire 
absence of condemnation for past mistakes — the main thought is to secure ample production for 
the future. 

That there has been a great improvement, that production has actually commenced is certain, 
and before long this production is bound to be greatly increased. The period of greatest diffi- 
culty is believed to have passed, and manufacturers are taking a much more cheerful view of the 
situation. Of course, there are manufacturers who feel that they have not as yet been given proper 
consideration by the Government, believing that their facilities and experience entitle them to 
share in the work. Their opinion is that the plan of utilizing the smaller aeronautical plants to 
some extent has worked out in a most successful manner, particularly as some of these factories art 
ahead of schedule in Navy work. 

While no opinion has been expressed on the advisability of manufacturing the four, six and 
eight cylinder Liberty engines, it is thought in some quarters that this is a proposition that should 
be carefully considered, inasmuch as their reliability, light weight and ease of production should 
properly fit them for uses for which the Liberty 12 is unnecessarily heavv and powerful. 

It is evident that manufacturers are willing to do their utmost to assist in every wav the air- 
craft program, but some of them strongly express the opinion that the cost plus system is undesir- 
able, tends to decrease efficiency, creates labor discontent and is unnecessarily expensive. There is 
also a demand that continuing orders be placed so that factories may be kept in steady production 
and thus secure efficiency in quantifv and cost. 

The letters which follow contain many suggestions that are of value, and refiect the views and 
sentiments of manufacturers who are anxious to dt) their part in aircraft pniduction. 
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are ready and willing 


The Cincinnati Lathe & Tool Co. 

It has been our opinion for some time, that in every city 
or district, especially where such Government work is being 
done, as in Cincinnati, a practical mechanic, or one thoroughly 
aeqnainl^ with the work in hand ^ould be appointed, with 
the proiier assistance, to get the luaximutn prodnetion out of 
that partienJar district. 


e in authority should map a 


LS left, e^eciaily in pay- 


all the work that is 
. year or so. Then, let the mannfac- 
tnrers interttt, take bold of it aud push to the utmost. 

R^riiiug the cost-plus contract^ believe by this time 
BMt of us know what a ba»’ 
ing inemciciit labor about 

During the past few months our facilities have not been need 
by the Lluvenunent to the full extent, becanse, if absolutely 
necessary wc could operate a night force aud overtime, We 
here are very anxions to do our bit. 

During the past fifteen years we have Ireen devoting all of 
oor time building Cincinnati Metal Working Engine Lathes, 
therefon’. have the facilities and ahilily to produce such ma- 

Dtirol Rubber Corp. 

We feci that pioueo 
meat — the companies w 


u business b 
y dollars and valuable 
should be taken into greater confidence by I 
■ — if upou investigation they were foi 


Our , 
aircrali'. 


r ticld is the i 


At the same time, by cooperating with the production en- 
gineers of these different plants, we were able to re-desi^ some 
of onr standard machines into semi-special types for thm work, 
developing a machine for cutting up without springing, Uie 
long stock required for longerons and wing spars, a high 
pnSuetion machine Cor making stringers and wing web caps, 
another for building up laminated material for wing ^ars, 
another for catting the holes for seating the tuleron hinges, 

*“Qni< 

that w — _ . . 

chintt for this work, we shortly after the United States en- 
teiod the war, cabled our oorreapondents abroad, to forward 
data on equipment need there for this work. As a resnit, 
through a special arrangement with the British Royal Air 
Board, one of the foremost engineering authorities on this sub- 
ject, made a special trip to this conntry lost summer, bringing 
with him, complete drawings, models, and other data on thia 
work, and stayed here at our factory until fall, assisting us in 
getting these special mnehines into production. These ma- 
chines are numbered as follows: No. 444, an automatic 

propeller shaper; No. 445, a nnivcisol vise stand; No. 446, 
on automatic propeller borir^ machine; and No. 447, an auto- 
Ristic stmt forming and finishing machine. 

We have already manufactured and delivered to the Army, 
Navv, and different airplane factories, a considerable number 
of these different machines, and anticipating a tremendous 
need for these special types, ns their time and labor saving 
mlvantages are realised in this eodotry, we have brou^t 
through a large quantity of each type, so that as soon as the 
a]>proprialionB for the new fiscal year are available and new 
contracts let. we will be in position to do our part, by making 
immediate shipment of these special and scmi-spccial m achin es, 
aud also of our standard types. 
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„ eon different parts all of which i 

by some of the largest manufacturers of aircraft- 

Wc Iccl that under the present congested financial condi- 
tious the aircraft manufacturers sbonltl be iustrueted by the 
Oovemment to give trade aceeptanees to BUb-ontractors. I 
realize liilly that the Government will not. directly, give trade 
acrqtlanecs but they are greatly in favor of their use. ^ This 

mirable method of finance. 

So far ns our company is conci 
cooperation from the Government 
■eceptanre of our products. We 
tor any assistance. With us, it has 
our claim for each article to the : 

gladly welcome any Oovcrnmei 
Uur plant is cav>ahle of manufacturing the rubber oquip- 
mcul of 75,000 to 100,000 planes, depeudiiig on model and 
lijce. figure.^ however, would ^not include outer cosing 0 ^ 

°***' E. H. WILOOS, 


J. A. Fav &■ Egan Co. 

As wc mtetl U|> the origiiml I'm-tory ot the Wright Bros. al 
Dayton. ()., many years ago. ami snbscqueutly the Glena L 
Harlin factory at Tab Angeles, Col. we quite uaturoUy wen 
called into consultation regarding equipment for the large a-- 
plaiie I'ai'lories established it - — ‘ — •’ ‘ 


lirpianc itftehinrry Divii 


r airplane equip. 


The Fulton Co. 

To date we have received no coutract 
ment. but proper oRlcials are testing out at tms ume a nnmi^ 
of difiierent derieea which we have submitted to them, and with 
one or two minor exceptions, we are getting all the cooperation 
possible from those in charge. Since the new Aircraft Boarf 
has taken charge there has been renewed activity along certain 
lines, and we believe that important results will shortly be ac- 

We have offered the service of oor engineering staff and 
lalmratory to the Government to use in any way they may 
deem* necessary, and the officials were appreciative of iht " 

Regarding our opinion -- ■' '-‘* *' 
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West Virginia Aircrafts Co. 

StandanI Aircraft Corp., Gallaiidet. Hoeiu 
Buy smsller equipments rctiuired by siih-c< 
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_ of the type made by us, 
m-Wright factory, Dayton, 
iturtevant, Thomas-Morsc, 
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- straight price contracts, we cannot coodemn too 

strongly the former avatem, as wc believe it demoralises any 
organization or industry in which it is used. Our experience 

has been that cost plus contractors — ' - — 
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The writer’s personal opinion as to how production caii bast 
1>e increa^ and expeilited, is that the draft law should be 
rhangeil to include all men to forty-five and take woriemen out 
of non-essential industries ud place them in the essential 
one; use more women on light production work; do not put 
any restrictions on standardization or time study and efficiency 
work; and require every man in the country to register with 
the draft board when he changes employment, r^ardlcss as to 
whether he is within the draft age or not. 

Our facilities have not been used by the Government to their 
full extent, for Che reason that our product is n very special 
one. and we must bold a certain portion of oor copneity for 
particular work we are doing for the Government, and we 
could not afford to take on work that other concerns eould do, 
thereby preclude our producing special work mentioned. 
w building additional special machi""-” — '*'< 
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d wish t 

s letter which we mailed 
This letter shows that we arc 


Michigan Aircraft Co. 

to you our opinion on the 
to your attention the copy 
llv to the Aircraft Board. 
t 'familiar with the present 
dy engaged in the aircraft 
JimnfseturiDg and ex'^rimeotal work for nearly eight years, 
m are siiffleiently eompetent to express our opinion, which 
ve hope may be of some benefit and have appreciable effect 
00 the success of Che new aircraft program. 

Looking at the vast and difficult problems the Qovemment 
must solve to increase production of aircraft, we can clearly 
sODceii-e how tremendous this task is and can underatand that 
coontlcsB diffleulliea must be surmounted before the abnormal 
call for airplanes is satisfied. 

Wc are inclined to believe that almost immediate resulCa 
could be effected if small aircraft manufacturing concerns 
were given an opportunity to secure orders for limited num- 
bcis of machines, and that in this manner much needed air- 
craft manufacturing facilities could be successfully developed. 
A momeot of intdligcnt thought on this iuiportaiit subject 
would show that the few large manufacturing conceriw in this 
country were very limited in size and resources, and that their 
output of aircraft in pre-war limes was practically negligible. 
I’ader the stimulus of war orders they developed into huge 
manufai'tories in short time, some of them employing thou- 

Kmall aircraft concerns of today ronslilute the nucleus of 
our war aircraft industry of the immediate future, and we 
believe that they sliould be given small ii ’ 
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mixioQtt to cooperate In the productioa of aircraft aa we were 
a year ago. It Is rery eaaentlal that we know whether or not 
our aerTlcea, which we will prondly render, could be of any 
value to the goremmeat. 

Any information that mai' be re«)ulrcil In regard to our 
manufacturing faclUtiea. personnel and experleuce can be 
secured at the Office of Lieut. Lohnian, Bureau of Construe- 
don and Bepalr, Nary Depanmmr. Washington. D. C. 

MlCHlOAK AtacBAFT CO. 

Aktrony Staoluan, 


The Motouieter Co.. Inc. 

In a letter u 

evident that it ... .. . 

constructive in one breath. 

We believe that constructive suggestions sre really what are 

n Hired, and lienee, we offer the following as t^en from 
ang list of troubles which we bare espenenced in obtain- 
ing practical specifications, adequate instructions as to inspec- 
tion, equipment, deliveries, etc. 

Let UB start out by saying that we bare been moch pleased 
to notice a marked lessening in the amount of red tape in- 
volved in securing and executing contracts, within the past 
fonr months, and that, we believe these improvements will 
continue in the right direction from now on. First, we 
sbonld like to see a closer co-operation between the bodies of 
men who draw specilication^. issue contracts and do the in- 
specting, located at Washington, and the men who install ac- 
eeasories at the factories, do the testing and conduct test llights. 
and tbc aviators themselves who have to use tbe product. 

We feel that tlie men in Washinginn in charge of the alHive, 
do not spend cnoagh time in llie field talking to the second 
class of men msitioiieil. whose practical first-hand knowjodge 
of which is wanted and which is so essential to efficient re- 
adjustment of already drawn specifications, or tbe intelligent 
writing of shipping orders, or a practical mode of insi>eetioii, 
Wc suggest that it be mode possible fur the all too bosy 
beads of these departmcnls to get out into the field for the 
purpose of becoming more intimately acquainted with tbe 
practical conditions, so that their view of what is required by 
tbe fliers and what conditions must be fulHJIed may be mnch 
broadened by the opinion of those who must actually nse the 
product which they order. By this method, and this method 
only, does the manufacturer acquire an intimate knowledge 
of the requirements of bis eustomecs. A system of bnilding 
his product along lines which do not satisfy the customers’ de- 
mands or which do not operate efficiently niider the conditions 
for which it is intended, would, in a very short lime, min his 
business entirely. Let our Oovemment apply these methods 
to its bnainess of supplying the aviators with aircraft aeces- 

Our second suggestion comes as a direct outgrowth of our 
fltsf. We. as manufai'turers. are pursuing our every day 
practice of following up our product by sending engineers to 
the fields and factories where our instruments arc being 
instnllcil and used, for tbe express purpose of ascertaining 
tbe faults which our instruments may possess, or for tbe pur- 
pose of at least separating the goed and desirable qualities 
of our product from the features which are undesirable. In 
the course of these trips and by means of many interviews 
witii those who use our produet, we are eonatantly informed 
M to tbe true performance of it. We are frankly told where 
it can be bettered. These suggestions we endeavor to incor- 
porate in new designs for the purpose of delivering an in- 
strument of higher quality. This information, compiled with 
onr many years of practical experience in our own line, we 
believe, pula us in a better position to judge as to jnst how 
oo^produet should be built than is possible for any one else 

"e have tried to bold ourselves equally receptive to sug- 
gwiions from Washington as to changes " believed desirable ” 
there, and have been only too eager to make suggested 
ehangea from no matter what source thev have been given. 
These changes have often proved of little value later, and ouch 
valuable time has been lost by holding up production for these 
changes. 

We. therefore, enter here a plea for more leeway to the 
mannfactnrer, in order that be may deliver his best, unham- 
pered by tbe possible wording of a set of specifications which 
msy be correct in judgment as to dimensions, weight, etc., bnt 


which dictate actual ways of manufacture, dimeu.sions of 
parts, etc., which cannot be changed except through a loeg 
series of delays and arguments, which sometimes result in i 
negative decision. Cannot onr Oovemment place more r- 
liance in the men who are supposed to know their particular 
line bestT 

Our third and last request is tliat when contracts an 
awarded, we believe much time can be saved by furnistiiue 
nil possible instructions with them. At present, we are 
awarded a contract for a large number of instruments all 
alike in certain details, yet radically different in others, la 
the course of time, definite instructiona, as to what quaaticw 
of which type, are forthcoming, and on account of haviar 
received the total contract some weeks before, we are expected 
to start deliveries on receipt of these instmetions. As a matter 
of fact, these instructions may be absolutely necessary ia 
order to start manufacture on this particular type. 

In short, let all available data be furuislicd the manufactiirer 
at the lime the contract is let. Tliis, we feel sure, will bastu 
deliveries. 

Ail of tbe above we offer in a constructive spirit of co> 
operation with our Government, with the bops that it may aid 
in improving tbe situation which, we are convinced, is stcadilv 
becoming better. R. p, Nichols. ' 


Molt Wheel \Turks 

At the presi'iit time wc are doing a great deal of Oosem. 
ment work and have a large capacity open for the maaufic- 
lure of airplane wheels and rims. We could without questioo 
of a douht produce in the neighborhood of UOO complele wberti 
per day. as wc have n large amount of material and machineiy 
especially for handling this class of w'orh. 

Anything you can do for us in regard to securing roniracts 
along this line will Ih' greslly npjireciated. 

.'-airs Mavafffr. 


ScicRtilic Aeroplane Co. 

1 would like lo cull niicniion to the iniporlance of experi- 
mental work ami lo (he sad neglect of Ihis at the present time, 
almost as much as in the past. 

Germany merely improves what we origiaatc. Her two 
greatest weapons — the submarine and the airplane — were the 
product of onr inventive genius. There are other forms of liv- 
ing machines, such a.s the helicopter, that are highly ilesirahle 
and very much wanted, yet little or nothing haa lieen done to- 
ward setting our inventors at work to perfect lliciii. 

Instead of the Government being eager to grab invcnliom, 
they refer ali exjierimcntcis to the National Advisory Com- 
mittee for Aeronautics, with the same result os the' writer 
encountered when he aake<I Mr. Coffin to give an order far 
one eiu-h of three l.vpes of nn improved nirplanc to be used 
for three different purjioses — a polite letter staling he vu 
unable lo give any such order, as he was Chainnan of the Ai> 
craft Boanl in an adriaori/ capacity only, and could place no 
orders no matter how fine the article or bow much needed. 

The Ocniians ure said to have fallen behind as regards 
engines owing K. Ihcir sticking largely to the old MercedfS 
ilesign. Yet even thei/ have not “ put all Ihcir tggs in oa« 
Iwskcl," for they harp in reality four to six different type 
and makes. In Kiiglund tlicre are 61 different types, as i 
result of which great progress has been iiiadi-. The .V. B. C. 
air-cooled radial motor is about the last word as regards s 
light, high-powered, niuUiplc-cylindcred engine. Knglanil has 
fully a half-dozen types that eon be dependcl upon and Ibsl 
are up-to.datp. I hope it is true that our policy hoa h«a 
changed aad that we loo are to develop different l.vpre and 
makes of motors. 

Psr better that we give our own inventors n chnnee— it they 
have something already developed — than that wc imiiort for- 
eign motors and try to produi-e them in quantity ns we bare 
been doing of late, and as was our |>olicy a year' ago with the 
airplanes themselves, and ia today with certain Italian bomb- 
ing machines. How ridiculous and wliat a wa-stc of lime aad 
effort that Italy should send a Caproni Iriplanc here to fly 
across the Atlantic. Hid we not build in this country the first 
large triplane and ship it to Englaudf It had a spread of 131 
ft., and has only lately been surpassed by the 141-ft. spread 
Gotha biplanes with fonr 300 hp. motors. Why do we not 
originate and build machines similar to tbe Gothas and fly 
them ocross from Newfoundland to Ireland — an 1800-mile trip 


Id 2S or *20 houref Bombing Berliu would be easy with 

fsdi maebinea carrying 10,000 lb. of bombs. Equipp^ with 
fonr Liberty motors, such a ruaebine vould surely keep aloft 
for 24 hours. 

Every aviator and observer should have a safety parachute, 
the same as does an observation balloon man, and thua be 
given a chance for bis life. Raoul Lufberry would probably 
be alive today if he had had such a device. He deliberately 
jinaped from his machine rather than be ineinent^, The 
prevention of fire from backfire — the chief cause of tbe hurn- 
iag of maebioes other than fighters in mid-sir — is now an 
aeeomplished fact by means of a certain device. Every engine 
dwald be equipped with it. The above are two safety devices 
that should be universally employed. Let us hope the day will 
soon arrive w-hen Uncle Sam w-ill have in use all tbe latest 
inventious. tor it is Yankee inventiveness that tbe Huns fenr 
most of all. 

Stanley Yaj-b Bbacb. 


Scovill Manufacturing Co. 

Our facilities are almost entirely occupied by direct and 
indirect Government work, very little of which is applicable 
to airplanes. 

E. S. Sanueilson. 


Scgul Aeroplane Co. 

We an- not trying to do contract work hei-ausc llie i-xtieri- 
menlnl stage has just been passed and are now building the 
large maehiiie which has many new and modern features — a 
cew departure in airplanes. 

Wc have been sufficiently encouraged iu experimental w-ork 
but wc arc not capable at the present time to handle a quan. 
tity of additional orders, hut we would be williug to help tbe 
greater production of machines. 

E. N. Henzes. 


B. F. Sturlcvont Co. 

1 am im-liiitsl lo iliink Hint it would be just as w-ell to sit 
qiuet and say nothing al this time. It is easy enough to 
criticize llie past nr the present, but I do not think anything 
is gained thereby. The daiiiagc Hint has liven done to tbe 
whole aircraft iuduslry is a mighty serious thing, and ha.v 
delayed pruduviion weeks, if not iiioiillis. in time. 

These various investigations have also In-iiiight out all the 
recommendations w'hieh I i-mild make and 1 feel sure lhal 
1 could add nothing In (he gi-ueral progiam. 

Hen.i. S. Foss, 


Ualmcr-tyiiiipsoii Corp, 

Wc are at tM-t-M-ni. as you know, siiboontrai-tors on aircratt 
work for the Navy oud n* the public interest is centered in 
the Army, little olteiitioii is usually given us. 

Ia business a year and a half, we liaie I'oiind little trouble 
la getting such c-ontraeta as our tmuiedinie facilities would 
warront. We have greatly iticreased our I'aeilities and have 
at present a large shop at Plallsburgh, N. T.. which is eii- 
firely idle. Our one trouble with contracts is the lapse of 
hnie between the ending of one and the beginning of the tiext. 
which in a sjiccinity like ours mean* laying off the men and 
trusling to luck In be able to jiu-k them up again in two or 
three weeks or a month. There are many men who finish 
their work long before the contract is completed and it sliould 
W possible to start Hieni on parts for a new ,ioh immediately. 
This would hasten production by several months, but so far 
been impossible. 

For the production or inspci-lion dcparliiicnt of the Navy 
wc Imivc nothing but the highest praise. ** Red Tape ” is 
couspicuonsly absent and the spirit of cooperation and belli- 
faluesa from top to bottom is very gratifying. 

Belays in receipt of drawings and specifications and changes 
after they arc received are. of course, vexations but probably 
necessary in tlie present stage of the art. Even this eondi- 
tioa has vastly improved and drawings now are apparently 
m^t to he built to. 

We arc. IVnlunately or unfortunately. miisidiTcd a pro- 
ducing firm and our tentative efforts at e perimenl have been 


pretty generally frowned upon. Whether thie is right or 
wrong 1 cannot say; however, we are turniug out tbe stuff, 
which is what the Navy wants. 

As the supply of practically everything one wishes to buy 
baa been “taken over” by the Government, nearly all mate- 
rials, while easy to order and glibly promised, arc very diffi- 
cult to obtain. It w-ould seem possible to supply all rect^- 
iiized manufaetorere and jobbers with a list of preferr^ 
buyers and their contract aambere and thereby kill a great 
de^ of delay. 

Of tbe financial question we can talk on both sides. We 
have waited a long time for our money and we have received 
it in five days. We have received advuiees for eqoipment 
and again we liave been refused. 

We have bad little experience with cost plus contracts, just 
euoiigb to convinee us that the straight price method is far 
preferable. It permits of bonus work on the shop and we 
believe turns out work faster than the cost plus system with 
the best of intentions. 

As to ourselves and our facilities, in an organization of 
over a hundred men, we have not one subject to tbe draft. 
We have a crew of skillful men, most of whom have been 
trained in this particular work for a y-car or more. We are 
and have been from tbe start willing to do anything which the 
Government asks. We have unum plant facibties to the 
extent of more than twice our present output and are pre- 
pared to start on new work in two weeks' time. 

Dvvionr S. Simpsok, 

President. 


Experiences of an Airplane Manufacturer 

After repeated attempis and frequent trips to Washington. 
1). C., in an effort to get the proper Government offieiala to 
[ilaee an order with our firm for aircraft, or parts, iu fact, 
nnylhing. so that w-e could get our plant running on a pro- 
rluetion basis, and after numerons promises the writer w-as 
finally sent by one of the Government officials to inspect tbe 
production methods of two of the leading aircraft factories. 
In one of these plants they were not entirely equipped, there- 
I’ore there was no prodnetioii to be inspected, yet they had an 
order for quite a number of training planes, 

Tbe object of this insjieetion was lo familiarize the writer 
with production methods in these plants so that our flim could 
handle the work expeditiously in the event of our being 
awarded a contract, which the writer had been promised ujvon 
his return to Wfishiiigtoii, and which was made immediately 
after visiting the aforementioned plants. However, on my 
retnrn to Washington, after S|>endiiig considerable time and 
money, I was politely informed that their program bad been 
i-hang^, and that they could not give us the contract which 
had been promised before my visit to (he plants. 

After this fiasco at nn nttempC to obtain a eontraet, W'C de- 
cided that it was hopeless, and gave up tbe “ Ghost.’’ awaiting 
patiently the time when conditions in Washington would 

All of these difficulties were encoimlered in spite of tbe fact 
that we had a fully equipped, modern, up-to-date plant, built 
for the sole purpose of manufacturing airplanes; and not an 
iiiiliquatcd, obsolete type ot woodworking plant which came 
into genera] favor as sub-contractors. Our plant bad been 
inspected by a (ioveriiment inspector and passed on very 
favorably. Our active head is a man ot eight ycara’ experi- 
ciiee, iKilh theoretical and praeticol, in aeronautics. 

Had we been given the proper encouragement at Waahiiig- 
11*11 by their pla*-ing with our firm some kind of an oixler. we 
i-uiild have by this lime increased our production 200 per cent, 
instead of being in the same position now that we were over 
a year ago. 

From our experience we candidly believe that a plant to 
get maximum production should confine its efforts solely to 
one type of plane, if buiMing complete maebiaes, or if build- 
ing parts to cut these down to the min imum and make tbe 
ipiontity specified sufficiently large to insure at least six 
months’ operation of the plant at its maximum production. A 
--malt plant, working on parts, cannot be expected to become 
an efficient organization with only a small order and the pros- 
[lects of securing additional business very remote. In our 
opinion, the business should lie divided up, for under tbe pres- 
ent systimi some of the plants are hoiking it all, while we are 
compelled to he content with a very small sub-contract not 
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implies s contin 

of that Ooveinmeot control of icdustr}- which there i 
eral desire to eliminato at the earliest possible momeDl. 

A lai^ demand for aircraft for commercial purposes is not 
eomicfr immediatclv, and unless Government oniers were fortli- 
eoming it would be vain to hope that tfao production of our 
airplane factories could be aiiythini; like absorbed by the com- 
mercial demand, ao that a period of finaneial atrain would be 
ushered in and the industry suffer a serious setback at a 
moment when enemy airersfc manufacturers, freed from the 
burdena of excess protlU taxation, and therefore in pussesaion 
of Janie %htios funds and asaure<l in any case of Government 
eneours^ment, might be able to dominate the commi-rriaJ field. 

The Goc'cmment orden,, which w'ill obviate tbia criais, will 
not probably be confined to miliUrv macbines, bat evea if thev 
were it is quite obrious that the types of aircraft which have 
been evolved for war purposes are quite applicable Co com- 
merria] needs, so that the production of military and com- 
mercial machmes can go ou concurrently. It is likely, how- 
ever. that Govemmcni aid will 


inlU it baa been tboroughlv tried out in practieil i 
‘ of upsetting Iheotj 

this double-impnk. 
s title for it — fulfils its purpose to the s. 
by its best friends it will go a long way 
jlem of "weight per horse-power” 

■ ■ d. But Witt, 
il tests before 


e aerial matters c 


. educing that w...,. . ... . .. 

regard to that, we must wait for adequate pra. 
admitting the value of the new design. 

The introduction of multiple-expansion engine , _ 

temal-eombustion order, should such a step ever be foisd 
pruticable. and il may be counted aiiiung (he range of pcs. 
flihililies. Wi-iiild ttfFeet the “ weirrlit i,ei* hni-M,>-nnwoc " 


Probably, w 


.-ould affect the " weiglit iier horse-power " problas 
very coosidembly, and in that respect ouglit to jirove Ix-nefidal 
But its chief benefit would lie in another direction altogether; 
namely, it would increiise the milesge per gallon of fuel car- 
ried. For it is obvious that if the full value of every cylinder 
charge is utilized for propulsive purposes, instead of cxbauu- 
ing half or more of that value into the air through the cxbansi 
valves, a gallon of liquid fuel will scr\‘e to propel the eogiae 
■ Police - 


against theory, traoamiss 


ieuds would 


operation a regulnr mail service by air between Aberdeen ani 
Stavanger, and to have auxiliary sem-ices from Stavanger tc 
Christiaaia, Copenhagen, Bergen and Xorlh Norway. -Vr 
rangemeols have been already made for opening during thi 
preaent month of a regular air route between the Skaw n 
Copenhageu. It may bo taken for granted, therefore, that 
mad services between Great Britain and the Continent v 
be one of Che first developments on the commercial side, and 
Chat these services, following the usual practice in other 
methods of transport, will be subsidized by the Government 
of different countries. It is cousidered probable also that at 
a comparatively early dale air semices will be in operation in 
many sparsely populated territories where trafilc possibilities 
do not at present justify the cost of railway construction and 
a good ease can be made out for the granting of a subsidy 
in these cases. Passenger snd ordinary parcels services would 
eonstitule the next stage of development, and various experts 
have gone so far as to draw up time-tables and form estimates 
of operating costs and probable passenger and parcel rales 
for servirea between great centers of |>opulation. 

Fifing (LoodanI, May 22, 1918 

Uegign and PrepAeep, Bv Sidnev Barr — The internal- 
combustion engine m its present form, failing the discovery of 
still further lightening processes and modifications, has 
practically reached iU lowest limit of weight per horse power. 
Advance is possible, however, bv adoption of a principle which 
is already old in the case of steam-engines, that of multiple- 
expansion engines. The internal-combustion engine of to-day 
is a single expansion engine: the explosive charge is used once, 
in one cylinder, and then a great part of its heat and power is 
exhausted directly to the atmosphere wasted. It may be said 

cylinder m an insnpmbie one,^buT the^me ^htljav-rLen 
said of the steam-engine before the adoption of high and low 
compression cylinders on the same engine. The principle 
must be different from that of the eteam engine, of course, 
but the problem is not insuperable, by any means. 

A further modification, in which experimeuts are already 
being made, is that of giving a propulsive impetus to the 
pUton in both directions, so that in a complete cycle of four 
strokea two are firing strokes! It is not yet ascertained — or 
if it is the conclusione have not yet been made public — what 
advantage is gained from this modification of design wbeu it 


. - .... point - __ 

ought to show a reduction of weight per horse power: 
atpuuat this is the fact that each cylinder must be provided 
with two sets of valves, unless an utterly revolationary type 
of engine is introduced, and this provision would tend to 
modify the diminution of weight, though evra then there ought 
to be s balanM to the goods. The design as a whole, however, 
is still in the experimental stage, and nothing can be said about 


■nt single-ex- 

pausiuu type of internal-combustion engine, safficieotly 
superior, at any rate, to justify its general adoption in place 
of prescut types. The benefit would bo most noticeable io 
the case of long-disUnee iUgbta, when the reduction in the 
amount of fuel necessary for Che flights would admit of sub- 
stantial increase of the useful load. And, in commercial aero- 
nautics, such a point is more than worth consideration— it ii 
vital. 

The AtropUtnr. May 22. 1918 

A Great Italian Pilot — Ail who were connected with inter- 
national aviation in its early days will beer with regret of tbe 
death of Emilio Pensuti, who was one of the earliest sad 
greatest of Italian pilots. For the past five years be has bees 
chief pilot of the Caproni firm, and to his alnll and experiena 


i largely doe the development of the great Caproni 
muiciple-eagine biplanes and triplanes whieb have <' 
much valuable woik in the war, 


. hia death in a truly heroic manner which iilaees 
him on a level with any other of tbe pilots who have died in 
air fighting. He was Uying with an important Italian oificar 

the machine caught fi^. In order to save^ b^distinguisb«d 
passenger Pensuti directed him to climb out ou to the wing 
of the miwhine away from tbe fire, and be himself stuck to his 


He died very shortly afterwards as the result of his burns. 

If he bad been content to let his passenger take tbe risk of 
being smashed, he might possibly liave saved himself by letdog 
go of the controls aud climbing out along tbe wings in tbe hope 
that tbe machine would foil in such a way as not to kill bm 


Aimalt (London). May. 1918 

The Fifleeit-Tonner — By the end of 11)15, airplanes weigh- 
ing. all on, about ten Ions, and iinving a useful load of about 
three tons, were under construction. We know now that it is 
possible to build big marhiiies. to equip them with a great 
total horsepower and to insure (as far as is humanly possible) 
long flights without halt or mishap. All that can be done, yet 
the commercial side of the matter does not appear any clearer, 
liecanse the commercial conditious are fuadamentally different 
from those operating now. Tbe really satisfactory advan« 
consists in the greater reliability which has been effected. Tbe 
engines and the machine are better, with the result that cal- 
culations of useful load and actual performance are less tenta- 

.u — gy three years ago. At the same time 

bat the vital calculation most 

iprovetnenls are being made 


live than they w.-. . 

impartiaUCy eompela one i 
wait awhile. In the a—— 


News of the Fortnight 




ft 5 S' 



Valspar withstands the strains 
of Training Service — 

PLANES are hound to get 
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YOUR COPY 

OF 

AVIATION 

O AILROAD congestion and curtailment of other 
than war shipments are seriously interfering with 
the regular distribution of periodicals for sale on news- 
stands throughout the country. 

To insure receiving your semi-monthly copy of 
Aviation promptly and regularly, 

SUBSCRIBE 

through your newsdealer or by using the special offer 
below. 

Twenty-four issues direct by mail, two dollars a 
year, a saving of $i.6o over the newsstand price. 
.Aviation is the leading aeronautical publication. 
Ask the designer, engineer, production man, manu- 
facturer, or aviation officer. 

.Aviation has nearly twice the paid mail circulation 
of any other aeronautical publication. 


SPECI.\L OFFER 

THE GARDNER-MOFFAT CO.. INC, 
lao West 320 Street. New York City 

Please enter my subscription to Aviation 
for six months (12 issues), anti sentl me hill 
for One Dollar to cover. 


THE GARDNER-MOFFAT COMPANY 

IN’CORPOBATED 

120 West .12nd Street New York City 


Address 
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We manufacture the following parts for airplanes 


All Standau'd Types of Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 
and Clevis Pins 



THE 

DAYTON METAL PRODUCTS CO. 

DAYTON, OHIO, U. S. A, 



asked — 


Ready for the duty 


It’s liard, when you see a squ^rc^of pl^cs^at 

has overoome the Law of Gravity. For they are 
heavier than air. And if you hold a Hess-Bright 
Ball Bearing in your hands it is equally as hard to 
picture it as an ingenious device that has all but 
mastered friction. For it is simply a rugged collar 


in plane and engine construction. But there are none 
that are more important. Speed, climlring power, 
control, engine acUon— all are dependent^ b^nng 

bright Ball Bearings will help to build air supremacy. 
That's why makersof planes buy the best. Forwhile 
the Hess-Bright first cost is more, in the long run it 
isthe least expensive. Andit hasbeeiibythe perform- 


THE HESS-BRIGHT MANUFACTURING COMPANY 

Philadelphia. Pennsylvania 
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Remarkable Opportunity 

THE 

In Motors 

J.G. WHITE COMmNlES 

WE HAVE FOR SALE 

2 Brand new Hall-Scott A 5a “Big Six” 
Navy Inspected Motors, 135-150 HP. 

3 Slightly used, but in perfect condition, 
Hall-Scott A 5 Motors, 125-135 HP. 

1 Two-place complete Seaplane, twin float 
A 7, 90-100 HP, Hall-Scott Motor. 
Speed 70 miles per hour, especially 
constructed for schooling purposes, 
and equipped with Dep. Control. 

l^INANCE industrial enterprises. Also 
assist in the reorganization or con- 
solidation of existing properties, or in the 
financing of extensions and improvements. 

Perform engineering and construction work 
of every description in connection with in- 
dustrial plants. We are also prepared to 
make expert investigations and reports on 
going properties, with recommendations 
concerning possible improvements or ex- 
tensions to increase operating efficiency. 

Take charge of the complete operation of 
industrial properties for clients. 

The Above at Verv Reasonable Prices 


Write for Particulars 


BOEING AIRPLANE COMPANY 

43 Elxchange Place, New York 

LONDON CHICAGO 

SEATTLE, WASHINGTON 



802 


AVIATION 


»1> 1. 1»)| 


On the Press 

Aeronautical Engineering 
and Airplane Design 


By SERGEANT ALEXANDER KLEMIN 



on ■ serir. of orli.le. in AvUlUjn onj loronnuJiVo/ Knfjmwm* Alrsaiulor h.lomir> 
and T. H. Hud. S.B, Aaronouliral Engineer for the Slandard Aero i;or, Miration. fornierU 
■ncirurior in Aeronanlira. MBs>eelm>«lu ln-lilu(e of TerhnoloK}. 


AN AUTHORITATIVE 

HAND-BOOK : REFERENCE BOOK : TEXT-BOOK 

for AERONAUTICAL ENGINEERS, DESIGNERS AND STUDENTS 

Thineen chapters on aerodynamical theory oixl data; twelve eliaptera 
on airplane design; profusely illustrated with photograplis. charts 
and diagrams: printed on heavy paper: bound in cloth, lettered in gold 

Price, Postp.aid, in the United States $v00 net 


This book, which is based upon the course hi Aeronautical EngineeriDg at the 
Massachusetts Institute of Technology ami prepared by tlie instructors at that insti- 
tution, is the only complete work on the subject. It was recently printed serially 
ill Aviation and Aeronautical Engineering as a “ Course in Aerodynamics and Air- 
plane Design.” and was immediately recognized as the indi.spensahle authority for 
the aeronautical engineer. 

Owing to the great demand for tliia work, the text and illustrations have been 
thoroughly revised and brought up-to-date, ami the course is being reprinted in 
book form. 


THE G,\RDNER-MOFFAT COMPANY. INC., .m.v.nn-.-f! order 

120 West Thirty-second Street, New York City. 

Send me, by parcel post C. O. D.. a copy of “ .Aeronautical Engineering and .Airplatie Design " 


Address 


W, 1. ISIS 
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3%% NICKEL STEEL 


01jr Bcte-Pirrrp ffln. 


NEW 

ENDURANCE RECORD 


Established by 

Union Airplane Motor 
at U. S. Aeronautical 
Testing Laboratory, 
Navy Yard, Washing- 
ton, D. C. 

Best previous record ex- 
ceeded by fifty per cent. 


UNION GAS ENGINE COMPANY 

ESTABLISHED 1885 

OAKLAND - - - CALIFORNIA 
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SAFETY 

RAZOR- 


War service is throwing the 

spotlight on the Gillette 

There are mighty few personal belongings a man in the Service can pack around 

and the greatest of his comforts is his Gillette. ^ .. 

Wind-chap, sun-burn, cold water, cold weather only give the Gillette a bigger oppor- 
tunity to show aernice. u * u •*« 

There isn’t a mile of the battle-fronts, nor a ship of the Allied Nations, but h^ its 
Gillette users by the tens and the hundreds. The compact, portable razor that can always 
be depended on for service. 


Have you seen the new Gillette Seta apecially 
made for the fighting man? Two of them are >Uus- 
traled on this page. They were designed by members 
of the Gillette Organization in the ^rvice — men 
who know what the fighting man is up against. 

Simple and compact, fit the pack, the pocket or 
the ditty box. No strops or hones to clutter up the 


kit. Blades always sharp, always ready. No Strop- 
ping— No Honing. When a man wants new Blades 
he can get them in any Post Exchange, Ship's Can- 
teen, or Y. M. C A Hut, here in America or overseas. 

Oar Paris Office esrries stocks — Is consisntly snpplr- 
ins the American Expeditionarr Forces. Gillette Safetr 
Razors and Blades on calc everywhere In France, Enfland. 
Italy, and the Eastern battle (rents. 



Gillette Safety Razor Company 

Boston Mass-U-S A.- 
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DU PONT AMERICAN INDUSTRIES a mma5i5fa 


Fabrikoid for Fliers 


fWPDNfl 

aBRlKQii 


sgTfMn 



Thomas 'Mobse Aipckaft CoppoEAnoN 


ContractorB to V. S. Covernmeni 




For Sale 


3 New Tractor Airplanes, with or without engines. 

1 Used Tractor Airplane, equipped with engine. 

2 New Flying Boats, equipped with engines. 

2 Used Flying Boats, equipped with engines. 

All in perfect condition. Prices range front $5200 to $11300 
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IN THE AIR 

Calls for 

Speed — Streng'th — Ease of Control 

In addition to these vital requisites the new 
Continental Pusher offers wide range of 
vision for Observer, CameraMan orGunner. 

The Continental Aircraft Corporation 

Factors' and Aviation Field New YorK Office 

AMITYVILLE. L. 1. 120 LIBERTY STREET 

MANVFACTUREftS OF 

Airplanes, Experimental Airplanes and Parts 


WITTEMANN-LEWIS 

AIRCRAFT 

COMPANY 

NEWARK, N. J. 

Main Office and Factory: 

Lincoln Highway 
near Passaic River 

Telephone, Market 9096 
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OFFICERS 

o/ the Army and Navy fight in the 
same element — the Air 

T he air SERVICE asso- 
ciation has been formed 

to give expression to their asso- 
ciated ideals and interests; to 
stimulate coordination, profes- 
sional feeling, and esprit de corps, 
and to disseminate information of 
benefit to the services. 

The organizers and members 
are all commissioned officers of 
the air services. 

The Association has been en- 
dorsed and approved by Major- 
General Wm. L. Kenly, Director 
of Military Aeronautics, and by 
prominentNaval Aviation officers. 

The initiation fee is ten dollars, 
including one year’s subscription 
to the Air Service Journal, the 
official publication of the A. S. A. 
There are no dues. 

Send your applienlion and initiation 
fee to Capt. fFm. J. Malone, Secretory, 
A. S. A.. Gerstner Field. Lake Charles, La. 


AIR SERVICE ASSOCIATION 

App/icafion lor Membership 



Speed up your 
training 



Aircraft 

Mechanics Handbook 


.kss, ssrss: 

Learning: to Fly in the U. S. Army 



I RETURN PRIVILEGE COUPON | j 







THE JORGENSEN PATENT 


ADJUSTABLE HAND SCREW 

is the first real improvement in years over the old 
style Wood Hand Screw. 


advanta^, a. .. m M^uatiiig up irreauia 

surtaces. A smffle clamp will adjust to any of the positions shown o 
any modification of them. One jaw can also be made to overlap the 


HAMM ACHER, SCHLEMMER & CO. 


New York, Sine 



P. PRYIBIL 
MACHINE COMPANY 

MAmiFACTURERS OF 

FINE WOOD WORKING MACHINES 

WE HAVE SERVED 
Curtiss Engineering Corporation 
L. W. F. Engineering Company 
Wright-Martin Aircraft Corporation 
Standard Aircraft Corporation 
Continental Aircraft Company 
f^hy not you? 

Factory, 512-524 West 41et Street, New York City 
EstabliaM 1862 


WIDM AN 

Manufacturers of 

Waterproof Ply Wood Panels of All Thicknesses and Plies 

Stand Highest in Government Tests for 
Strength and Water Resisting Qualities 

FABRICATORS OF PARTS OF ALL KINDS 

OUR ENGINEERING DEPARTMENT IS AT YOUR SERVICE 

Sales Agents for Certus Glue 
Absolutely Waterproof and accepted by the Government 

J. C. WIDMAN & COMPANY 

Fourteenth and Kirby Avenue Detroit, Michigan 
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a counterbalanced aviation 
crankshaft .... 

Jnty nth, nif 

one of the 1 8 different 
models we are now making 
for 1 4 aviation motor companies . . . 
reduces vibration and eliminates bearing pressure 

W« hap« ahipp*^ €3,532 Countarhalancad Cranhahafts to Juna 24, 1918 

THE PARK DROP FORGE CO. CLEVELAND, OHIO 
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JACUZZI BROTHERS 

2034 Sao Pablo Avomte, Berkeley, Calif. 
Propeller Manufacturers 



Christensen Self=Starter 

FOR AIRCRAFT MOTORS 

Starts any aircraft motor, 4-6-8-12 or 
16 cylinders, by the touch of a button. 
Prevents accidents on the ground and 
in the air by its positive action. 


Weighs 20 to 35 pounds complete. 



Mahogany Lumber 

FOR 

Airplanes 

Veneers for Fuselages 


Astoria Veneer Mills and 
Dock Company 


F.nctory, Foot Bi-yckwf.ll Strff,t 

LOXG ISI..\ND CiTV, N. Y. 

Otfice, 347 M.ydisox .Avexije 
New York, N. Y. 







wm. 


JbI; 1, 1918 


AVIATION 


815 



AIR PLANE DRY KILNS 

We are prepared to design, equip, install and operate according to Aircraft 
Engineering Division Specification No. 20,500-A. 

w^WQ^k“rplS- 2.tx» kUns 



GRAND RAPIDS VENEER WORKS 



- 

Elastic Aviation Cord 

For Shock Absorhers on Airplanes 



R Lt -W on Battle Planes 

AVIATORS in the fighting forces do much 
xVof their flying at night. It is of para- 

clearly visible at all tfmes. That explains why 
Radium Luminous Material (RLJUl is on 

R 1. M is reliable as gravity and almost as per- 
manent. No wires, no switelies, no upkeep. 

Radium Luminous Material Corporation 

55 Liberty St |te<t Ors«»., M. J. 

sisns s£«h^ ™Td fsr sir. 

J. W. WOOD ELASTIC WEB CO. 

VAOTOaTi STODOHTOIC. . ASS. 

«. .T« N.W 

Fahrig AnH-Frirfinn Mpfal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 

TURNBUCKLES 

of ths 

Fahrig Metal Quality bae become a stand- 
ard for reliability. We specialize in thb 
one tio-oopper alloy which baa superior 
anti-friction qualities and great durability 
and is always uniform. 

When you see a speed or distance record 
broken by Aeroplane. Radng Automobile, 
Truck or Tractor Motor, you will 6nd 
that Fahrig Metal Bearings were in that 

FAHRUj metal CO., 34 Commerce St.,N,Y. 

to Meet the Most 
Exact Requirements 

Standard Turnbuckie Company 

CORRY. PA. 

New York Office: Woolworth Building 


Alaminnm Company of America 

PITTSBURGH, PA. 

MANVFACTUB£BS OF 

Aluminum Ingot, Sheet, Tobing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 
GENERAL SALES OFFICE. 

2400 Oliver Building. Pittsburgh, Fa. 
BRANCH OFFICES; 

Boston 131 State Street 

Cbicaco 1500 Westolaster Boildisa 

Clevdand 9S0 Leader-News BaUdbc 

Detroit 1512 Ford Bnildfac 

Kansas City 308 R. A. Lons Bnildiiia 

New York 120 Broadsray 

Philadelpbia.. ..1216-1218 Widcner Bnildliia 

Rochester 1112 Granite Bnildinx 

San Francisco 731 Rialto Bnlldina 

Washington .. 500 Metropolitan Bank Bldg. 
CANADA 

Nortbera Aluminum Co.. Ltd Toronto 

LATIN AMERICA 

Alominom Co. o( So. Am. . . Pittsbnrgh, Pa. 
ENGLAND 

Northern Alum ini am Co., Ltd London 

neorcsl Branch Office, or to Gwiw^ Seles Office 


We lia\e received two notices from 
the Government: 

1. “ Your application for a license is dis- 

approved.” 

2. "Since your Penguin does not leave the 

ground there is nothing, of course, to 
stop the use of them.” 


If herefore, 

YOU MAY LEARN TO FLY BY 
THE BEECH FLIGHT SYSTEM 


PROCEDI’BE: 



The Beech Flight System Corp. 

Cherokee, Oklahoma 


“The Cavalry of the 
Clouds and The 
Navy That Flies” 

are now being given exclusive and 
intimate expression through the 

Air Service 
Journal 

the official publication of the -dir Serv- 
ice Association — the only service 
organization of the aviation branches 
of the Army and Navy. 

The Association was organized 
within the service, by flying officers, 
who elected their own officers, and its 
membership is made up of the men 
who are fighting and will fight our air 
battles. 

In addition to the established edi- 
torial features of Air Servicf. Jour- 
\.\L — all the news of the Air Services 
each week, foreign aeronautical news, 
notes of the flying fields and ground 
schools, Air Service orders, special 
articles on aeronautical subjects, and 
photographs of aerial happenings all 
over the world — it will feature exclu- 
sive articles by officers of the Air Serv- 
ices through the editorial board of the 
Air Service Association. 

ilollers 0 year, 52 issues i or one dollar 
three dollars, single copies tan cenu 

THE GARDNER-MOFFAT CO. 

INCORPORATED 

120 West 32d Street New York City 


THE GARDNER-MOFFAT COMPANY 
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WYMAN-GORDON 
Airplane Crankshafts 


Wyman-Gordon Company 


U. S. A. 



All Aviators Should Have 
This Useful Tool 


“RED DEVIL’* Extra Heavy 
Side Cutting Plier 
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FUEL LEVEL 
GAGES 


$ 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 

Other types of gages 
in large quantities 
are “ doing their 
bit ” as part of the 

P equipment of Eng- 

1 i s h Government ■■ 
Warplanes. 

FOB TOCB BSTBCIAL KmiS. 

BOSTON AUTO GAGE CO. 

S WALTHAM STREET. BOSTON. MASS. 



ASKO RADIATORS INTAKE 
■Bd EXHAUST PIPES 

t. UBTBR. 24> Wnt rifty-SfUi Su< 


ROME 

AERONAUTICAL 

RADIATORS 

Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi* 
eation necessary for a high grade 
product. 

STRONG 

EFFICIENT 

DURABLE 

Used on the best American flying machioee. 
Our engineering department is at your 

Rome- Turney Radiator Company 
Rome. N. Y.. U. S. A. 


“Flexo” Aero 
RADIATORS 
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BALL BEARINGS 

BALL BEARING CO. 


Z>ity KILNS 


BALLOONS: DIRIGI- 
BLES 


DYNAMOMETER 


ENGINE PARTS 

All^Sbcnr Forslnc Co. 
ALUillSCM CASTINGS CO. 


^ INSTRUMENT COM 

BEARING METALS 

AMERICAN BRONEE COBr. 
LBVBTT, WALKER M.. CO, 

BUSHINCiS 

CARBURETORS 


ITIMPBON. EDWIN B„ CC 
rsfc-PeIrM urg. Co. 
riOGA STEEL & IRON CO. 
WIIITM.vy a' BARNES : 
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THE No. 613 DEFIANCE AFJtOPLANE 
PROPELLER TURNING LATHE 

TAKES THE PLACE OF 1 
TO TEN SKILLED » 


THE DERANCE MACHINE WORKS 

DEFIANCE. OHIO, U. S. A. 


■ I 

Propeller Shaping* Machine 


For Two, Three and Four-Bladed 
Screws 




Mattison Machine Works 

FIFTH STREET BELOIT. WISCONSIN 


“DALTON SIX” 



(36) “DALT ON SIXES” Installed 



1911 Park Avenue New York, U. S. A. 


Johns-Manville 



JoJy L 1918 


lATION 


823 







AVIATION 


July 1, 1918 


AVIATION 


825 


WIRE WHEELS 

FOR COMBAT AND ALL OTHER TYPES 
OF 

AIRPLANES 


Our Engineering Department 
win gladly cooperate with you 
in your experimental toork 

SPRANGER WIRE WHEEL 
CORPORATION 

DETROIT. U. S. A. 

NEW YORK aO>R£SENTATTVE 
THOS. C CHEA9LEY 

UT Wm 47tii Simi Phone BrranI 


IN ACTUAL DAILY 

PERFORMANCE 

la every branch of military service — Engineer- 
ing Co^, Aviation Section, Quartermaster 
Corps, and general Patrol. Scout, and Dispatch 
duty— you will find the 

4^tdum Motocycle 

With PouieipUis Motor 

Crmttar sCreneth, endursnce, speed, power, mccsssibOity, 
And ell-round depndebility. 

We will be pleased to arrange dcmonstratioiw of all Indian 
tnodels for interested miUta^ officials. 

immtmtui /^aa Catous mS <tS«r S«- 
rrrfSWw Krwslnfr ww BsrnSiriserrssra 

HENDBB MANUFACTURING COMPANY 
(tararw srnwrsdi Utwmititmw la a> WwW) 

SS9 STATS sraesT srniNGrisi.D, i 



Multiple 

Storage 

Batteries 



ao Watt Hrs. per lb. of Ele- 
ments. Multiple Storage Bat- 
teries are the LIGHTEST and 
most POWERFUL manufac- 
tured for aeronautical motor 
ignition and starting systems. 


(iSBmERItbS 


Correspondence : 


oited 


MULTIPLE STORAGE 
B.ATTERY CO., 


WEST WOODWORKING 
COMPANY 
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TATbOR INSTnrMENT I 

RADIATORS ~ 


Westmoore Propellers 
Swesco Wing Beams 
Waterproof Plywood Panels 
Laminated Construction for All Parts 
Highest Quoii^ 

Quantity Production 

Prompt Shipjjientt 

WEST WOODWORKING COMPANY 

508-324 N. Ada Street Chicago 

Cable address “SWESCO” 

CabijiMt meAers with ovw thirty yeanf jueeeu/isl Susmsss 


tfsrslck Co. 
rLBSO WVO. CO. 
SABBISON RADIATOR C 


SCELEROSCOPE 

SHEET METAL 
FITTINGS 


OD, J. W.. Bt„V8TIC n 

SPARK PLUGS 


SPEED INDICATORS 

rOXBORO CO.. INC. 
J0HN8-MANVn.I.B. H. W.. CO. 


TIRES AND RUBBER 

DDRAb KllUbER COBP. 
OOODTE.VR TIBB a RUBBER 

WOOD. J. W.. KLA6TIC WEB 
Wbltlsy Bisrriser Co. 


BbUM, inuus a co. 

BROOKS UACHINE CO. 
BUPFUM TO^ CO. 


HALb-SCOTT MOTOR CAR C 
bAKSINO STAMPING S 


THERMOMETERS 


STABILIZERS 


BPIRBr OTBOSCOPB C 

STAMPINGS 

BLUM. JDblUS a CO. 
BNAUBUNG 


BTIMF80N, BDWIN B-. CO. 

STARTERS 

Bbor Motor IJgbtlcin Co. 
CORtSTENBEN SNOINEERIKO 
Dsjrton Baafoeering Inboratorlos 
MOTOR.COUPBESSOR CO. 


TUBING 

JULIUB a CO, 


PBNNBIbVANIA FbBXIBbB 
METAbbtC TUBING CO. 
BTIMPSON, BDWIN B.. CO. 

TURNBUCKLES 

DATTON MBTAb PRODUCTS 


B SPIKIAbn C' 


SPBANOER 


Rotbbone, A. B. a J. 
ROEBblNO’B SONS. JOBI 
Simplex Wire a CsMo Co. 

tPIRBLESS 



There Are No “Un- 
important Details** in 
Aircraft Construction 

Should anything be faulty in an 
airplane, it isn’t merely a matter 
of inefficient functioning — it may 
be of more serious import to the 
aviator. 

That is why we take the manufac- 
ture of rubber parts so seriously. From 
the laboratory to the packing room the 
greatest care and vigilance is exercised. 

We were pioneers in this branch of 
aircraft construction. We have quan- 
tity production on grip handles; wire 
protectors; tail skid streamlining; 
radiator hose ; vibration or wear reduc- 
ing pads; grommets; matting; pedal 
floor and foot holes; oil tubing; air 
tubing; petrol tank washers; tubes and 
shock absorbers. 

Wc can make immediate shipment 
of some and give definite delivery dates 
on others. 

Jl’rile for full information 

OURAi. RUBBER CORFBAATiOM 

Flemington, N. J. 
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Factors of Safety 


GROVER C. LOENING 

Tb«M Count in Aeroplane CoDsimctiao 


A""-™ 

NON-INFLAMMABLE 


THE NEW 1918 EDITION 

CeiesiroD Giom vannsnes 


ENLARGED 

SIMPLIFIED 

NON-INFLAMMABLE 


Of his extensively used textbook 

CeiesdODSHeetSf^^ Films 


Military Aeroplanes 

TtmnMpmrwnt — VaterprooT 


finest halftone and linecuts available 

UANUrACTURRD BT 


For mIo 

Chemical Products Company 


GROVER C. LOENING _ . „ . 

4 S Eiovonth s« Price $4.75 

^ CAtwi AaUftm IS nmt 





Air Speed Indicators 


■\/ENUS 

Altimeters 


^'VPENCILS 

Barographs 


'^IIE highest quality pencil 
* you can buy anywhere is 

Compasses, etc. 


land and France as well as in 
America. 

17 bhek diarei:s uilh and vdlhoul 
rraiir Hts. 6 B si>ft,sl lo 9 H hardest. 



S' 




International Aeronautical 


^.■4 ^ 

Instrument Corporation 



(Formerly A. HAUSTETTER) 


AMERICAN LEAD PENCIL Ct). 

308 Madison Avenue New York 




STINP80N-RIVET8 



TTf f f , 

BRASS * 


^R6E Stock 
Reoular 

Sizes 


?0 FRANKLIN AVENUE ?0 


COPPER . 

We Make Screw Head Nails Ano Rivets For Every Rurpose. 

EYELETS, HOOKS, GROMMETS amo WASHERS POR SHOES. 


SHELTER TENTS, CORSETS, LE 


BROOKLYN. NEW-YORK 


tOKSSBO 

QUALITY INSTRUMENTS FOR AIRPLANES 

Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 

Gasoline Level Indicator for circulating oil and water 

on. rBsssusK qadob aib pbbbbcikb oauob 

The Forbore ^e also iitcludes maay ^diff^^l types of ia^atmg reeordmg 

THE1FOXBOR.O CO.. Inc.. FOXBOILO. MASS.. U.S.A. 

Nxw YoxK Chicago Pittsboigb Pbujuielphia St. Louis 

Sax FxAxcisco Bixuxhcbab, AijLsaua Peacock Bbos.. Moxtual 

Automotive Engineers 

interested in the superior 
0f perjortnance oj their 

^ 49 % Aeronautical Motors 

'■ J | H should communicate taith us 

J rv ■ without delay 

■ M m METAL PRODUCTS CO. 

W 320S Sooth Broadway 
Si. Lonis, Mo. 


DON’T SCRAP ALUIjIHp PftBTS 

ELASTIC CABLE 

FINEST QUALITY 
STANDARD PRICES 
PROMPT DELIVERY 

fSla.ilir- ronniTtions of r\ rry d<.srri/Wion made 
on short natire. Samples and estimates jur- 
nished. 

^HITELY EXERCISER COMPANY 

36 Voiwy Street, New York 


AIRPLANE MAMJEACTURERS 

The United. States GovemmenL 
uses and endorses 

THE WARNER AIRPLANE CONTROL 

There’s a Reason* 
pariiculairs fximished upon 
request 

Wm.DeshlerWarner-Jb/e Mf^r. 

Ei^ht. - East^ - Broad - Street 

COLUMBUS- -OHIO 
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SEAMLESS STEEL TUBING 




COLD DRAWN SHAFTING AND SCREW STEEL 

Eastern Dlslrlbator: BOBDENTOWN STEEL A TUBE CORP. 

JULIUS BLUM & COMPANY 810-S12 West 24th Street, New York, N. Y. 


i Boston, Cblenso. PMlnScIi 



MO.OOO 
CHMACTEK 


ORDNANCE ENGINEERING CORPORATION 

NEW YORK OFFICE LONDON OFFICE 

ISO Brondnay, EquItabU Buildlnc IS Quson Anna Chatnbort. Wastmlnator, S. W. 

Government Contractors : Consulting Engineers 

Manufacturers of Illuniinating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 
Designers and Builders of Military and Naval 
AIRCRAFT 




A NEW BOOK 



WATERPROOF VARNISH 
KAURI PAINT 
Khaki and Gray 
GLOSS BLACK ENAMEL 



arpeat airplane manu- 
'arturrra and boat 
)uil<lera becauae they 
■re most durable. ela»- 
ic, waterproof and eco> 
lomiral. On (he lloited 
italea Government ap> 



THE BROCK 
AUTOMATIC CAMERAS 

are the only cameras that make good negatives 
with shutter speeds of l/iooth of a second or 
less at speeds of over lOO miles per hour. 

ARTHUR BROCK, JR. 

OFFICE— SlI Bnlllit Bailding, III Souili Foonb S(re« 
FACTORY — 513 North Eleventh Street 

PHILADELPfflA, PA. 

Sdvuific InsirummtSt Toole. Dims, Jigs and Fiantfee 


ENCINEERINQ PRESENTATION OP 

INVENTIONS 

AERONAUTIC, MUNITION. MOTOR, GAS AN1 
FLAME. SUBMARINE. POWER, TANKS. 
WEAPONS. INSTRUMENTS AND 
ACCESSORIES. 


PLAH8. OimSBAL DKSION AND DBTAILED 
aCANtlFACTtnUNO DKAWIKOS 

AliTOMOTIVE ENGINEERING COMPANY 


The “Perfect Steirter” 



THE MOTOR.COMPResSOR COMPANY. Nvwwfc. N. J. U. S. A_ 


Rubber Aero Cord 

FOR SHOCK ABSORBERS 

Prompt Delivery 

THE RUSSELL MANUFACTURING CO. 

349 Broadway, New York City 
Factorieei MIDDLETOWN CONNECTICUT 



Roebling Aircraft Wire 

I#' 

STRAND AND CORD 

Thimbles and Ferrules 

John A. Roebling^s Sons Co. 

TRENTON, NEW J 
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LEYGRAND & CO. 

120 Broadway, New York 

MILL AGENTS 

Aluminum Sheets 

Screw Stock, Rod and Wire 


THE BROOKS MACHINE CO. 

Designers and Manufacturers of 

SPECIAL TOOLS, 

GAUGES OF ALL KINDS, 
JIGS, FIXTURES and PARTS far 
AIRPLANE ENGINES 


PROPELLERS 


//A DOYLE 
rRENTON NJ 





DOEHLER 

BABBITT- LINED BRONZE 

BEARINCS 


year* with the u 



“Supremacy in the Air the Key toVictoryl’’ 

Learn Aviation Mechanics 

Our Ground Course in Aviation Mechanics 


in Mechanics Course jgQ Aero-^gise Course 

Wireless Course (3 week.s) $35 




Aeroplane Cylinder Forgings 


. . - — ^ — » specialcy of hoUou . 
under our hydnuc prceses. eeroplani 
■ogt of hign and low carbon O.H. 

We have fumisbed cylinder forginc* to 
=-ie builders iu the United St 


Also Propeller Hobs, Flanges and Sba(ls,etc 

Miacellaneoua steam hammer and hy- 
draulic press die forgings of all types. 

TIOCA STEEL & IRON COMPANY 

Usd A Cnys Areone Philadelphia, Pa., U. 9. A. 





New York Wire C3t> Spring Company 

586 Washington Street, New York 


Classified Advertisin 


Poll KAI.K — Two Model "O" Curtiss and " 80 " eight-cylin- 
der aTiailoD motors comiilete with blades. lankH and radiators. 

ictcally uew. rrlced right (or vsab. Address 






YORK, PENNA. 




INDEX TO ADVERTISERS 


Ack^niiaii Wlici'l Co 

Aci-oiiiariuc Eiigiiiooriiig & Males Co. 
Ajax Auto & Aero Sheet Metal Co.. 

Alnniinuni Casliiigs Co . 

Aluiuiiium Co. of Ameriea 

AniericHn Bronze Corj> 

Amerieaii Lead Poneil Co 

Anieric-aii Propeller & Mauufacturiug Co 

Automotive Kngiiieering Co 

Bareaio llfg. Co 

Boceh Flight M.vsiem Corp 

Betz-Picree Co.. The 

Blum, Julius, & Co 

Boeing Airplane Co 

Bostton Auto Gage Co 

Brookljni Varnish Mtg. Co 

Brock, Arthur. Jr 

Brooks Machine Co 

Buffum Tool Co 

Burgess Co., The 

Chemical Products Co 

Christensen Engineering Co 

Cold Light Manufacturing Co 

Continental Aireraft Corp 

Curtiss Aeroplane & Motor Corp 

Dalton Manufacturing Corp 

Dayton Metal Products Co 

Daytoii-Wright Airplane Co 

Deflauee Machine Works 

Doehler Die Casting Co 

Doyle. W- A 

DuesenlKTg Motors Corp 

Dupont American Industries 

Dural Rubber Corp 

Eagle Aviation School 

Knaiiieliiig & Stamping Corp. of N. Y. 

EricsHOn Manufacturing Co 

Erie .Specialty Co 

Fafnir Bearing Co 

Fay. .1. A., & Egan Co 

Fahrig Metal Co 

Fedders Mfg. Co 

Flexo Manufacturing Co 
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Po* Machine Co 
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llaitzell Walnut Propeller Co 8 

Hendo' Manufacturing Co 8' 
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Internationa! Aeronautical Instrument Corp 8 
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Johns-Manville, H. W., Co 8 
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E. W. F. Engineering Co 7 


Lansing Stamping & Tool Co 

Levctt, Walker M., Co 

Leygrand & Co 

Lociiiiig, Grover C 

Martin. Glenn L., Co 

Mattison, ('.. iluehiue Works 

MeGruw-mil Hook Co 

Metal Products Co 

Molo-Meter Co 

Motor-Compressor Co 

Mulliplo Storage Ballcty- Co 

New DcpiirliiiT Mfg. Co 

New York Wii-e & Spring Co 

iNoniia Co. of America 

Onlnunee Engineering Co 

Palmer-Simpsoii Co 

Park Drop Foi'ge Co 

Penn. Flexible Metallic Tubing Co.... 

Philips-Brill toil Co 

Piyibil, P., Jlachiue Co 

Kuiiium Dial Co 

Radium Luminous Material Corji 

Rocbling's, John A., Sons Co 

Rome-Turncy Radiator Co 

Tinssell Manufacturing Co 

S. K, F. Ball Bearing Co 

Sherwin-Williams Co 

.Simpte.x Electric Heating Co 

Smith. Kyle Aircraft Corp 

Smith & Hcmciiway 

So-Luminum Mfg. & Eng. Co 

Sperry Gyroscope Co 

Spon & Chamberlain 

Spranger Wire \Ylieel Corp 

Standard Aircraft Corp 

Standard Turnbneklc Co 

Steel PriHluets Co 

Stimpsoii. Edwin B,. Co 

.Strauss & Btiegi'leisen 

Strong. Carlisle & Hammond Co 

Sturtevant, B. P.. Co 

Taylor Instrument Companies 

Textile Machine Works 

Thomas-Morse Aireraft Corp 

Tioga Steel & Iron Co 

Union Gas Engine Co 

Valentino & Co 
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West Woodworking Co 

White. J. G.. The, Engineering Corp.. 
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Wisconsin Motor Manufacturing Co. , . 
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Wright-Martin Aircraft Corp 

Wyman-Gordon Co 

Vale & Townc Mfg. Co 
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Over, On, or Underneath the Ground 

pROM airplanes to tunnels, from skyscrapers to submarines, from silk mills to machine shops 
— for every industry and every machine that has nuts and bolts, there’s a ‘‘ W. & B.” wrench 
to take off or pull on the job. 

All sizes and styles, single and double head, for special or general services, and every wrench 
drop forged from the precise kind of steel that long experience has determined best for the 
purpose. 

Wherever you see “ W. & B.” on a tool, you know it’s a good one, in design, materials and 
workmanship. 

Send us your drawings and spccificaiiuns for special drop forgings. 

^Whitman filBames^^ 

GENERAL OFFICES. AKRON. OHIO BttaHished 


834 


AVIATION 


I"ty 1. 


“Non-Gran Bronze is used 
in every part of our motor 
which requires a first-class 
bearing bronze. This has 
been our standard practice 
since the writer’s connec- 
tion with this concern in 
1915 .” 


T he chief engineer of the motor 
division of one of the three largest 
plants devoted to airplane manu- 
facture in the U. S. thus goes on 


record. 



American Bronze Corporation 

Berwyn Pennsylvania 
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Tested StMBi Stack 



FOR 

Valves 

Propeller Hub Bolts 
Push Rods 
Turnbuckles 


STOCKROOMS contain literally 
hundreds of tons of specially selected 
steel that we hold here awaiting orders for 
your valves, bolts and other parts. 

Included are thousands of pounds of alloy 
steels of all kinds. Nickel, Chrome-Nickel. 
Tungsten and other special airplane and 
automobile steels. 


Careful chemical analysis and physical tests 
enable us to MAKE SURE that the steel of 
which we make your parts is the one most 
suitable for them. 


No element of chance enters into our 
stockroom system. Each lot of steel is 
analyzed — tested — KNOWN, before put 
into process of manufacture. 


IhEStEelPrariucrsCD. 

Michigan Plant Main Plant Metal# Welding Plant 

Detroit, Mich. Cleveland O. Cleveland, O. 


VIATJON 



“THE 

DRAGON 


publication 
issued monthly by 
^ The Fafnir Bearing 
Company in the interest 
of ball bearings and their 
correct application. 

We shall be glad to send a 
copy of each issue to the manu- 
facturer or engineer. 

THE FAFNIR BEARING COMPANY 


INFRINGEMENT NOTICE! 


It has come to our attention that certain Radiator 
manufacturers have been making samples of Radiators 
of the true honeycomb type, which is made up of a 
plurality of individual tubes united directly with each 
other by means of expanded ends to form circulating 
spaces around the tubes. 

This is to notify the trade that we have the sole 
right.io manufacture, use and sell Radiators embody- 
ing this feature, inasmuch as we are owners of Letters 
Patent of the United States, No. 764727 granted orig- 
inally to T. B. Jeffery, July I2th, 1904, on such a 
Radiator. 

No one, therefore, can manufacture, use or sell a 
Radiator made in accordance with this patent without 
our consent. 

We hereby give notice that any infringement of 
our rights will be vigorously prosecuted to the full 
extent of the Law. 

FEDDERS MFC. CO., Inc. 

BUFFALO NEW YORK 

enKu 

A RADIAHTOR® 

For Airplanes, Motor Trucks, Tractors and Passenger Cars 


MILLING MACHINES 



For Rapid Production of Motor Parts 



The demand for increased production requires tools of 
yreat strength and durability; the Fox 2-A Universal Mill- 
ing Machine illustrated has met this demand, and is being 
used wherever extreme 
accuracy and quantity 
production are required. 

The machine has a uni- \ 
versal table, spiral cut- 
t i n g attachment, 10" 
Dividing Head with 6" 
Universal Chuck, mak- 
ing it a machine espe- 
cially adapted for Tool 
Room Work. 

The United States 
Cjorernnient is using this 
machine in its various 
repair shops for Aero- , 
plane Motors. 

You should be using 
this tool to help the pro-^ 
duction of parts necessary 
for the prosecution of the 


Weiebt— ISOO Ib*. 


We build this same machine with a plain 
table, omitting the spiral cutting attachment 
and Dividing Head. 

Our No. 1 type machine has a four step 
rone drive, and while being a lighter machine, 
is a “ bear” for work, this is proven by the 
hundreds of them in the largest munitions 
plants. 

We also tiuild the Fox Multiple Spindle 
Drilling Machines. 


Fox Machine Company 

1811 West Ganson Street 


Jackson, Michigan, U. S. A. 
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T^ROPELLER shaft bearings 
^ must carry the thrust of the 
propeller as well as the radial 
loads due to tooth pressure of 
gears and the weight of the pro- 
peller. 

Gurney Radio'- Thrust Bearings 
carry both radial: and thrust loads on 
a single row of balls. The use of this 
type of bearing- obviates the necessity 
fur separate radial and thrust bearings, 
simplifies the design and reduces the 
weight. 


Gurney Ball Bearing Co. 
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Everywhere 
STAL 
ely non-shatt 


STRAUSS &BUEGELEISEN 

So/e Manufacturers 
435 Broadway New\bric City 




